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Right Honourable : | 
JT Lthough the Knowledge andprafiice of the 
Tl e-Art of Navigation, be of late yeares 
WR] gr0w7e to a farre Ge Perfetron than 
it can appeare to bave had in any former 
ES WR -44e and ty that meanes the World and 
ESL NIL! af the Parts thereof bave beene further 


ED en 5” _ 


» LY 


traffich and entercourſe of ſeveral Nations how remote ſoe- 


wer facilitated, Knowledge 12 divine and humane things 
aruulged : and (which 2s 1 conceive us of moſt importance 


ſeeming as yet tobe the principal ſcope of the diVine Provi- 
dence in diſcovering theſe Myſteries) the light of the glors- 
845 Goſpel! of Canrsr, being the mighty power of God unto 
ſalvation, 1s extended to thoſe filly captives of Sathan in 
America, by meangs of thoſe many Plantations wee have a- 
mong ft them : which Plantations (even from their firſt brea- 
thing) have reteived no ſmall furtberance from your Noble 
favour and bounty, as 1 know by my owne Experience in that 
where ſometimes 1 was, and haue underfiood no leſie by others 
 nthe ret. | Ws 


A 2 | Yet 


== diſcovered, yea Sayled round about : the 


nu 


The Epiſtle Dedicatoric, 

Tet notwithſtanding this notable growth aud datly exer. 
ciſe of the Art of Navigation, it fill remaimes tmperfet in 
ſome points. For whereas the pratiice thereof, doth eſpecially 
confift ew the knowledge of the Latitudes,Courſes,and diftan- 
ces; the way of finding diftances at ſea,namely by the Log and 
Line, t rather opintonative and conjetural then certain, 
being prounded upon this ſuppoſition, that the compaſſe of the 
world in any great Circle is 21600 [talian miles, ( as they 
call them.) and thas ſuch an Italian mele contatues logo 
Paces, and every of theſe paces fue Engliſh feete : and ac- 
cording to theſes meaſures they divide their . Log- line, and 
Peay, Bre &count of the ſhips way at Sea, | 
Having therfare by an experiment uhich I made ayeare once, 
found more neerely the compaſſe of the Earth,and the quanti- 
ty of « Degree on the ſame tn our knowhe meaſures, and apply- 
ed it to wſe in Navigation, in this Treatiſe following : and 
further add:d ſome other ſuch things 4s I concerved tobe wane 
ting inthe prafiice of that Art : 1havepreſumed to preſent, 
it to your Lordfbip,eſwell becauſe by your knowledge 1 Navi» 
gation, and the experience you-have had inyour Honorable 
enterpriſes at Sea, you are well able to.judge of it : as alſo be- 
$2 confident that according toyour noble diſpoſition you will 
fevourably accept thereof, though otherwiſe of it ſelfe unwor- 
thy, The moſt High God, ever bleſſed and glorious, multiply 
unto jour Henour all bis bleſſings im Chriſt Teſus. 


Your Honours in all 
due obſervance, 


To the Reader, 


He circuit of the Earth and Sea ( as rhe circymfcrence of eyery 

>. Circle). containes 3650 Degrees: z by which Gegrces D.itan- ; 
ces thereon are m:afured,: fo that the knuwledge of the quanti- 
ty-of {uch a Degree in our knowne Me: furcs is a fundamenall 
In, 2» in Coſmography and Navigation, as up3i which is 
group ed rn2 reckoning of the Ships way er diſtance runne. 
*or though a Mariner being'in his voyage on the vaſt Ocean, 
have ſomerimes three things to certitic him where hee is , and how to ſhape his 
courſe to. his deſired Porr, namely. his Latizude, Courſe,and Diſtance, and ſome- 
times a fourth.; namely, ſame neare conjeRure of his Longiude by the Variz- 
rion or otherwiſe ; yet oftenrimes (as in cloſe Weather ) hee hath nothing bur his 
Courſe and Diſtance ; otherwhiles, onely-his Latitude an4 Diſtance is his chieſc 
guide in falling watrhis intended Port. 1 know igjs ufuall to allow neere 7, Fa» 


thams or 41 7+ feer t1 a Knot, and ſo-many of thuſe knots as runne our in halfe a 
Minute, ſo many Miles-they account the Ships way to be in-an houre. And if in 
halfe an minute ſhe runne 4I x* feet, then in 60-Minures- or an houre thee 
runnes 5009 Feet, and thus th:y account. 5005 Englilh feet, or 1000 Paces to 
be a Mile, and 60 ot choſe Miles-ro bee a Degree, fuch as the whole curcumfe- 
rence in any great Circle is 360. But how is this knoyene to be true ? If it be an» 
ſvered, that it is known? to be ſo by Experiehce, then I would know further by- 
whar experiment this was found ro be ſo? Where, and by whom made ? I prefle 
this ſo much che rather , becauſe I am'perſwaded wee have at this day as many 
excellent. Navigators in-this Kingdome , and as great Voyages performed as 
from any other place in the World; and:I ſhou!d be gladto heare of the experi- 
mental! reſolution ot this Probleme by ſome of them, though it were bur.in run- 
ning eight or 10 Degrees neare-the Meridian ; for fo 1 doubt not but that which 
I have here written Farech: would reccive further Confirmation and berter en- 
tertainment then haply it will now, being ſo much different from the Common 
opinion z and the Arts of Navigation and C6ſinography would bee-much more 
perfeRed in ſhort time. For one Errour (as a fruitull Morher) is oftentimes the 
Cauſe of more, and ſo the removing of one the occaſion of removing others 4. c- 
ſpecially, when they doe mutually ſupport one-another : As wee ſhall here ſhew 
how the Errour int ProjeAfon An uſe of the Common See-chart, is ſupported 
by this Errour of accounting onely 300000 of our Feer to a Degree 3 and this 
in like forr upheld by thar, ſo-that they will Rand or fall together. And ſurely 
that had fallen long fiace being ſo manifeſtly convinced ; if it had not beene 
upholde/by this. For the contuting of that { 1 meanc the Common $ea-cbors) 
it was ſufficient to know that the Earth ani Sea make one Sphericall body) _ 
__ A3 | Pray 


Ecprance..” Farewell. 
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"Tothe Reader, 


jo difproving and reftiſying this, it 4s neceſfaryto know morcover what is the 
quantity ct that Sphericall body : and to that end it was neceſlary to. make/a 
icnfible application of our knowne Mealures, ro a determined part of the whole; 
thar ſo the quantity of thar determined. part being knowne, ad the proportion 
thereof to the wheie, the quantity of the whole might alſo bee diſcovered. And 
this I have endeayourcd in the experiment following, which it I have not hand- 
led ſo exa&tly in all points as ſome would defire : That WEGAEPED time and 
charge (then 1 could well beſtow) yer I doubt nor bur it will bee found thar I 
have come very neare the Truth. Some haply will cenſure me, for being wiy 
ſelfe ar the Expence to-make ſuch an experiment. Bur I was as frugall in ic as [ 
could, adding paines and 1nduſtry to fave expence, I came up in tenne or eleyen 
dayes, afid ted orher necefiary nccations to lead me from the one place th the 0. 
ther, and did this as a thing talling opportunely 1n my way. But indeed (as in 
all other parts of Learning) ſo inthe M athematicks, eſpecially in their applica- 
tion, or middle Mathemaricks (as ſume call them ;) ir 15 necetfary with Specula- 
tion to joyne Afuall and Experimentall praiſes ; the former being em 

and uncertaine without theſe. It is true, that the Mathemaricks afford large 
fields of delightfull Speculations, wherein a man might walke farre with much 
pleaſure : Burif from {o many faire Flowers hee bring home no honey,or trom 
tuch large fields no ſheaves 4 I meane if hee bring not»thoſe Speculations to 
ſome-ulefull PraRtifes ; nenther himſelie nor others are like ro recetye much fruir 
by them. Burthis indeed cannot be effe&ed without more labour and difficulty, 
yea ſometimes ic requires Mechanicail and bodily exerciſes, wlich ſome eſteeme 
r00 meane and unworthy to ſtoope unto. Bur ſor mine owne part, I acknow- 
ledge to have had my living and maintainance by the Mathematicks, and not by 
Speculation onely, bur rather by rr y PraRice therein 3 and therefore alſo 1 de- 


- fire (what in me lyes) ro. make them fruittult ro my ſelſe and others £ And to 


that end have ſpent in tome principall parts of rhe Marhematicks, neare as much 
time and meancs in experimentali Praiſes and Concluſions , as in the Specu- 
Jation. Morcover, corfidet ing tha this particular Experiment was propa n- 
boye Thirty yeares fince, by uur Country-man Mr. Edward Wright, to inyite 


- ſome tothe txyall of it, as a thing whuch hee would haye done himclte, if he had 


found ſuch furtherance and opportunity as hee.defircd , which-it ſeemes he did 
not, ncr any other fince that time .; Rather then ſo noble an4 fo neceſſary a 
Problem ſhould longer reſt unreſolved, I rooke the opportunity offered, Foping 
it may bee an occaſion to whert on ſome oihers to doe the like. This whh ſome 
ther things which | conceived to bee wanting in the Praftice of Navigation, I 
have led in this enſuing Treauſe z, which 1 commend to your friendly ac- 
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The Common opinion touching the compaſſeof the Earth, 
and quantity of a Degree of the ſam.” © 


T is acominon received opinion itt 
England (and the like winotherpla- 


$M ces) that allowing five of our Eng 
feer toa Geometricallpace; #' thou- 
and of thoſe Paces make an [talrar 
mile, and fixty of thole Miles inany 
reat Circle upon the Spherical ſur- - 
ceof "wy Farch or = make _ 
ree; ard thus It 1s fa} nerdy 2 
Deptes containes 60 My es, Of 60000 
— ——== Paces,ot 300000 of our Engl:ſh'teet ; 
nd by ſuch tniles doe Mariners in their Voyages by Sea keepe 
' their reckonings : And becauſe the whole cireumference ofa Cir- 
cl#i4 360 Degrees ; therefore the compaſſe of the Earth according 
co this opinion py 21 ith Je _—_ or 21600500 
Paces, or r o96a00p0 of our Erg li fret. nce this opinion 
arms, or upot yinrexperiinent i ſhould be grotmded, ſ*cinvoe 
ESE, certaln- - 


2 The Sea-mans Praftice, 


certainly ſay ; It may ſeeme to be taken or rather miſtaken from 
_ Ptolomey, who faith, there are 500 Sradinms.in a Degree, the ſame 

was before affirmed by «2 arins Tyrius, of whom Proloruey ſpea- 
kingiathe 11. Chapter of his-firit Booke of Coogrtpey hari rheſe 


words, Sed in hoc quog, reite ſentit partems unam qualum eſt Circu- 
Ins maximus T ricentorum ſexaginta, quingintd in terra conſtitwere 
Stadia, id enim confeſſis dimeu{ionibius conſonum exiſitt. Now & 
Stadium not onely amongft the Greekes, bur as appeares by Hero- 
dots , among all other Nations of 4//a andiin Egype, di confiſt 
of 6eo Feet Orico Orgyas, an Orgya coptepilng 1x feet or fonre 
Cubits as our facham doth; the lame is alto teſtified by Swidas and 
others : So that a Degree.containing 500 Stadiums, and every Sta- 
divm 600 Feet, it followes that a Degree muſt containe 300000 
feer , exactly agreting inthuniber with the comm. on received opi- 
nien in England, which therefore may ſeeine to be hence derived, 
and would alſo receive much confirmation hereby, (hee being an 
Anchor of ſuch approved credit')*if it could be approved that our 
Engliſhec. were! exa8tly equall ro the Egyptia: or Alexandrian 
toor, where Prolomey wrote. Otherwiſe char being. true that fo 
many of their feete make a degree, it will follow that if ours be 
greater, there be fewer of them<ontained in a degree; if leſſer 
(as;undoubredly they are) there mult be mere of them contained 
10. TX yl Ws 
Philonder in his Commentary upon the third Chapter of the 
third booke of Vitruvins , hath expreſſed the quantity of the an- 
cient . Romane foot , - where ( by a competent allowance for the 
{krinking of the paper being printed wet ) it may probably bega= 
thered chat. ic was ſomthing longer then our Erglih foot. But the 
Alexandrianard Fg yprian toot was much greater,for according to 
Heromechanicus five Alexandrian teete were equall to fix Rowmaxe 
feere : ſeeing then the ancient Foware foot was ſomething greater 
then ours, the Alexandrias toot:mult needs bemuch greaterthen 
Ours...S9o that whereas Prolomey ſaith there are 500-Sradinmsin a. 
degree, and as we haye ſhewed a Sradrwm did confilt.of Ceo feete, 
theie being Egyprias or Alexandriax feete as it is moſtprobable, 
Ing the place where Pro/omey\ lived; there muſt bea farre grea-: 
ter, number of our feet ina Syadinw, and io ina degree, whence 
ft ; , OhE It 
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The Seh\mmn Þrattice; 


it 18 evident thatthereivne fofficient fopting) farchivotmmen 


op1ntay in thealertiowof Frolowey: 4-3 ' 49 fir ic}antt>1; 0) tl 
Neither doch the Predtice and expericgceof Matinersin their 


Voyages ar Sea OY F- 
mexendSen ſet Jomne by any (that T have ſeenc to nude 
And ihough it'be troe; rbit in ſayiShg:becyloene ewo placotither 
lye neareto ohEahdithe ſanto Pacallety they. greund heir tochs- 
nivg chiefly upon this ſuppelition,/'that 368060. of 'onr'Evgliſh 
feer make a Degree, yer'can they feldome-or never by. theſe 


reckenivgs diſcerne the Errour, the rather for thac they;bave 


beene, and for the moſt part are ſill kept upen the Plane or 
Common Sea-charr , which makes a Degree in any Parallel e- 
quall to a degree in the EquineRtiall ; and fo makes a Degree in 
| any Parallel toconcaine. 3gecoo feet: And. it 18 trye, thatin 
ſome Parallel a Degree doth comaine onely 300000.0f our Eng- 
liſh feet ; namely, about that Parallel which'is' in Laticude 3 

degrees (as wee ſhall furthet ſhew hereafter) neare unto which 
have the principall of our Eafterne and Wefterne voyages beene 
made. And thus though'this opinion: of 300000 feet in a De- 
gree, and the projeftion of the Common Chart bes both erroni- 
ous; yer becauſe theerrourof che one:doc ſomething falve the 
other , chey could” nor bee {> eaſily. diſcerned by Experience 


onely. | i Aouve | 4 
= (3 opinion of 300006 Eng bjþ feettoa Degree, may ſeeme 


_ommrey- Epv vary WrreaT, mpenMougt Edger 
combe neere Pliwgwth, of the Sermidiameteoatithe Burth yefuch 
hee hath ſer dbwne jn/his Booke, Of the Correftionsf Erronrs in 
Navigation, Chapter 5.5 Whicre he findes the Sewidiameter to 
bee 183 1262t of iſt Engliſh feet, whence ir, may be guth 8 
red, that in a d&þree of a grear Circle afrhe;Barth, chere thou'd 
noc be full otic 365666 bf out Feory but. the way by: him then v- 
ſed, rhough'it was very firfor the end whetcunto bee there «p- 
ples it , namely ro finde the dipping ordepreſſion of che ap- 


alio ro be gore, po an Obſervation wade by our \ 


Conntrey- 


parent Horizon bebeath the true:; according to the height of 


the eye above the Water; ; —_iap iteaſ beg LCD to-bs 
_ "NO 


CNS 


4. The Seaumans. Rraftics; 


no exa@yaj foo) TheaiSdwidoerritsr pad! conſequently 
the Circumference of the EarvkyJan thipqumniily;ofa Degree on 
che:lame;” nd idfinecoyerchs; ahar:;he-uled chat way; becauſe 
hee winred:: ie. to pi jnpr3Hic $: more exaRt way; 
Wherefore for theturther| Guatation of 3{fe 2nd oiliers.im 
chis/Poipty cand chiefly (orche necefary; vie it bath inthe: Prace 
riee-of Navigation a Libave. made- tho Fxp perimen following 
rthatfo thequantity.ofe me bor zand om whale Com 

che Eartti gta atiealt-reiſe een knowne in onr Eng ik 
meakures. - 40) 1055 | 2072211; "1716 
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ns & bee in the City. of torks 
5 ——_ the + x6 of 1635-.,J 
- maddxhere Obſeryations of he Me- 
S| ridiatt Alrirade of. enilob ;Sunne,, the laft © 
&| which was made the Eleventh day of ſwne,; 
5 (S725 | the Sky was every. ofthoſe dayes ſomething 
FC ever-cattat Noone, yet not ſo auch bur th 
anobſeiydtier might boEmade <9 4 neare;ſcanc 
cauſe the lift 6ftheſeObtervations lomo IN 
caſion, 'ind\ehzr day was'as cleere a840y'01 
_ ae ma DENY 
theEtevemb poke, of 


che preſent oc- 
— A 


Reon neare 


dee Arieade of the 
Sik by afi Arcroth ny SE five ye fe Seridi- 
awvicer , and RY Akitude | che Sunne. that day 


at Noone, robe 39 Degrees 33 thimu 


Thad 4fo formerly upon: "the a ee day of Iung, Ann 


7653 obſerved. in- ATA Londoy, eare the 7 ne 


at 


The Saamans Proflice, » 
apparent Meridian Akitudeof che Sunne, and foung the ſame to 


—_ Deg; z min. : 
{"ApLRGY che Semnesgfeelitarion apron 


Hne 3G 35» uppatheeleventhof Ine #63} gm 
is wh ak row any. ſenſible, Differcuce.;; 50d BI els 
Alcitudes differ. but lictle, Wee ſhall not.need 

alteration or allowance, in reſpect of Devi, 

or Parallax : Whetefore ſabrraQing rhe. Fo 
cyd2»;" ntwely, 59 Degrees: 33 mines: TELE 
degrees mine, there temaines:2 degfees, a8 imunuces, Mehich 
is the difference! of Latitude of theſe. wo Giri, Hapacly' 
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6. The Sex mans PhaBdise, 


© Thus ther: accotding to-this Expetiment,'ir is-evident that 
one degree of a grear Circle meaſured on tie Earth is neare 
36 200 feet ,- which in our Poles 6f 267 feet; is-$52 $4 poles 

Int 6ne" ; nb edA# nes neo Futlovgs at 4b poles. 

>the - make” $56 Furlong" 'and'r4 Poles ;/and! haftly, 
theſeredn — Farkmg:, miles, -of bin to a mile, 


el&i{rom their Poles) 
bots of ONE Com paflerchoe in wry middle or greate{t-tlieknefle- 
of theGhbe;: y ity any: great Cirble,”fiidh 2s. ivide the 
whote Globe ihtorwoe edge of which kindare the Equi- 


noeHilxod aff the Pornwd- 
Heat | Oey being properly | 
| i9he bop ofthecltcumſenace of 


cir divided: eaſy "Of 
E rom patey oy Su 7 
ad 'Feet,” Pact Ge: Miles, .6r: onher 


We7opo here chr cherore oY is! 


We regs 6; whicti red 
roToIK i Jorrk «Tinto Farlotys ; are 
dpo Furlong: 36 laftly,theſereduceditco Miles 
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* If furcher we defire the 
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The Sea-mns Profiice. - 


Earth, foraſmuch as it is proved by Archimides, that thepro- 
portion of the circumference of a Circle 1s/to the Diameter 
thereof, almoſt as'22 top; Theretore bythe Rule of Pro» 
portien,as 22 to 7, ſois the Circumfercnce of the Earth ro the 
Diameter thereot, ſe that mulciplying the Circumfercence of 
the Earth, namely 132192000 Feet by 7, anddividing the Pro- 
duct, namely 925344000:by 22 the Quotient, namely: 4206109 t 
is the-Diamecet gf the Earth in Feet , the halfe whereof, name- 
ly £1 03654 5; Feet, is the Semidiameter of the ſame: being 2x: 
millions of Feer and ſomewhat more : theſe reduced. inte Eng- 
lifh miles as before we did cheCircumference, ſhew the Diame- 
ter ofthe Earth ro be 7966 Miles and ſomewhat more, and the 
$Semidiameter 3983. And thus we have: the Circumference, 
Diameter, and Seaudiater ot the Earth, as alſo the _ of a 

ce of the ame Circumference inknowne meaſures of Feer, 
Parlongs, and Miles, &c. There are onely two things -heere 
which may ſeeme doubrfull; namely, che Experiment it ielfe;. 
und the'Hyperbeſtt of the Sphzricity of this Terreſtiall Globe 
eonſiltting of the Earth. and Sea, for theſe being admirted, 
"= mealures thence deduced as- before , will neceflarily fol- 


.. ;Now touching:the Experiment, I confefle that to haye made 
ſo exattly as were requilite and in-all pointes fo as1 fhall 
ſew in the: Chapter following, wou:d have required mych- 
more time andexpence, then mine abilicy wonld: reach unto; 
Yet having made Obſeryation art Yorke as aforeſaid , I meaſured: 

r the moſtparc.)rhe Way from thence to Londou,, and where: 

"mealured nor; "1. paced; (wherein through cuſtome J uſually 
come very neare-checcurh ) obſerving all the way. as I came, 
with a Circamferentor, all the principall Angles of poſition or- 
 - windingsoftheway (with convenient allowance for other leſ-- 

fer Windiags;Afcencs,aad Defcen ) and theſe J layd not downe | 

' by: 8-Procraftor 'afrer che uſuall manner, bet framed a Table: 
unch aiore exact and fie for this purpoie , 8s wee (hall after 


o 


ew; fo that I muy affitme the Experiment to bee peare che: 
Bay: XY | Touching 


hs ce a rr en OI veratium 
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Teuching the Hipotheſix thatthe Earth and: Sea make one 
Ephericall or round body, it is generally:agreed upon by all the 
Phitolophers, Aſtronomers, Geographets,and Navigators, anct- 
ent and moderne; fome reaſons demenſtratiye for the confirmg<- 

tion thereof may be thele. B10 11 79) 
Firſt, the Eclipſes eſpecially of the Moone, which arecauſed 
by che ſhadow ef che body of the Barth ,being interpoſed. be- 
tweene the Sunne and the Moone, and forafmuch as this ſhadow 
doth fall-ypon theMoone, alwayes and on every fideegirewlar, 
and ſo appeares tons, it is manifeſt by the-Opricks, that the 
Earth from whence it proceeds isa Sphericall body. - * 

Secondly, likewiſe the Eclipſes of the Sunne which are cauted 
by the interpoſition- ofthe Moone berweene che-Sunneand thoſe 
Places where it appeares Eclipſed ; 1fay ir.could/nart bee. de+ 
termined whenandin whar place ſneh an Eclipſe ſhould appeare, 
and where nor, if.the forme of the Earth were nor knowne;; but 
F_—_ places where:ſuch Eclipſes happen,..and where nor, 
may. be anJ are uſually determined, andriat upob thin ground:; 
that the Surface of the Earth is Sphericall,: it is thenceal(s: Zati» 
fied to bea truth. ; | 12 9 2on65 norm; Sr 

Thirdly, the Sunne, Moone,and Starres, doe riſe and {et,and 
are upon the Meridian ſooner to: thole that are refident jh the 
Eaſteme parts, then to others more Wetterly,and chat ing pros 
portionahſwerable to the raurdneſle of the Earth,as the Planers 
and Starres, are-upotrour Meridian at Lond: ſooner by almoſt 
fonre houres,chenthey are to tho? that inhabit Summer=lamls, 
and the;confitnes of Yirginia;:and New-Englanf!; \Avdioin 
Eaſt-Inia , and other Ealterne Regions ,-the:Sunne andiStarres 
arefaoner upon their Meridian then upon pus, which 1sment- 
fei}o be fo, :as by other reaſons, ſoeſpecially by rhe Echpſek af 
the Moone ; for an Eclipſe of;the Moone hath not intitdgife avy = 
diveofry of tins, being at.oneanditiciamen3ant withontres: 
tpeR of places; yerbecane in;lit-Eafterne parts,t rFÞeg ig 
end ic tdy be Garre ſpent: beforeit beginibqatee fer aſttaly 
therefore fach an Fclifſe, may-appeardto whn Eqftdene ighah 
rants towards the end of their night, which to the Weſternfdaps 
N10926T e Q peares 
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The Sea-mant Praftice, 9 
As ot mid]e 6*the fame-night with them, 
dſo e fd ence will be more-orleſle, according to the dit- 
ferent diſtance bf thoſe places ih"Þongitude. 2 
© ,  Foqurthly, furthermorewe ſee, that going or ſayling to the 
Northwards ; - we fave the Articke Pole and Norchetne Starres 
more Cleyated; and the-Antarticke Pole and SowtherneStarres 
rttoredeprefied+4” rhe-Efevation' Norrherly jncreafing equally, 
with the depreſſion Sotitherſy, ' and either of chens proportional 
to the diſtances which we: goe, the like. happenethin going 
cothe Southwards. Beſides the oblique Aicencivns,, Deſcenti- 
ons , Occuultations , 'Emerlions, and amplitudes of rifing and 
fetting of the-Sunne and 'Starres, inrevery ſeverail Latitude 
agreeable ro: the: F;potheſis- of the Earths Sphericity. - All 
which could not be ſo, if the Earth were of any other then of a 
Sphericall forme. | 
- Fiftly, ſo ir weſtand yv5on the Sea-ſhore ,, and ſeea Ship 
farre-of under ſayle making towards the Land , at firſt we ſee 
onely the*top-Sayles orhigheſt parts, and withall doe manifeſt= 
ty behold che convex Superficies of the Sea, as it were tailed 
and interpoſing it ſeife Ferweene our fight and the Hull or lower 
arts of the-Ship-till the approacherh neerer, and- this uni» 
Eimely, every wayes alike, an{ proportionably to the teverall 
diſtances which evidently denonfrate'the Spheticall round> 
neſſe thereof, : 451 
6 Andlaftly (to adde no more) the Navigations of theſe lat- + 
rer times make 1t appatenc , thoſe eſpecially chat have beene 
Made round about the World, as thoſe two Voyages by our fa- 
mon Countrey men Sir Francis Drake, and Mr, Thomas Can- 
dſp, beth which ſeverally ſayling from our Coaſts to the We#F- 
Indyes , and paſſing the Streights of «/agelaxe , continued 
their courſe Weſterly” till they came into thole parts' which are 
from ns to the'Eaftwards; namely, to the Fa#-1ndyes , and fo 
fayled' {till Wefterly tilt they came to Cape boy Eſperance, and 
thence returned into Erg/and, havivg ſayled about the whole 
terreftiall-Globe , they found nothing: by their Obſervations 
or reckonings diſſonant from the' unit orme-Sphericity : thereof 
nn: 
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I8 all ics parts, Thar chey came ſhort in che number of dayes 
one, and reckened the time of their abſence lefle by aveday and 
a night then they which remained at home, this fyrther.con- 
Hrmes the thing in hand, _ | | bf 

Yet whilſt we tpeake here of the Roundnelile of the Earth and 
Sea, we intend it not @ ſtriRtly as if ir were a thing turned round 
-wichourt any inequalicy in its. S es ; Buc asaBowle or 
Ball, though it have ſome duſt or ſmall graines of ſand cleayi 
thereto may fill beſaid ro beronad ; Sothough the Land, Hils, 
and Mountaines, be ſomewhat raiſed above the Spherical! Super- 
ficies of the Sea, and if there ſhould be alſo ſome Valleyes or 
borromes more depreſſed ; yer ſeeing the greateſt of theſe ine- 
qualities have ſcarce any ſenſible proportion tothe whole, wee 
may wella;firme the whole to be round, | 

The relations made of the prodigious height of ſome Moun-» 

taines, 8350 bee 6o, Or 70 Miles high, if it beunderſtood of their 
perpendicnlar or dire height are fabulous; The Mount A:/as 
recorded by ſome of the Ancients, to reach yp almoſt to the 
Moone: and to bee as it werea Pillar for che Heavens to reſt yp- 
on, being meaſured Geometrically by Eratofthenes , the perpen- 
dicularor npright height from the top thereof to the Valleyes 
beneath, was fonnd not to exceed renne Srad:yms, which of our 
Engliſh mesſures is little more then a Mile and a quarter, a Sra- 
dizm not much differing from our Furlong , and che like mighr 
be thewed of others. | 

Bur if we admig the higheſt Monnaines to riſe perpendicular- 


ly above the Sphzrica)l-Superficies ofthe Sea two miles, yer ſee- 
-ing the Diameter or whole thickneſfle of the Exrth, is.as we have 


before-ſhewed 7966 Miles, this exorbirancy or- difference of 
£wo Miles is of (mall moment , yea, if there were any Moun- 


tainccight milesin height upright, yer this compared with the 


whole tizcknefle of the Earvh, is little more then one chanſand 
part thereof ; thereforewee may.conclude, that this Terre/hialt 
Globe, conſiſting of the Earth and Ses is Shpericall. We come in 
the next place to ſhew by what way of meaſuring wee found 
the Parallel of Torke to bee diſtant from the Parallel of Londow 
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pedient to meakuce the diflance as aforeſaid ;; Firft, in the High- 
wayes [eading from the one to the other, and then ip the-nee- 
reſt and beſt way that could be choſen betweene them , and fo 
if any notable Errour happet inche one, it may be diſcovered 

and amended in the other, The forme which Lobſeryed in ſerring 
tu che * Meaſures: and Angles,was according ti co this Example, 
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The Sea-mans Praftice. F 

ROEan age with the Meridian of 5 Degrees;the ninoTitodkts 
ignhific nine Changes alga Ebay che Figure's;ghifies 

a Chaynes;and the figure:2, two Poles. $a that it 'is to bee 
read thus ; South Eaſterly 5 Degrees, 9 Changes;s Chaynes;and 
'2'Poles;;andche like js to be underſtood of the ret, Bot forthe 
molt pare havi re harw tuners , Fetidcomeatnc of every 
lins.crher wick whote.numberiofe /oratleaſtof thaynes. 
And:thus proceeding all day ; the : Dies was 
Yves nn T reduce altheſe Deſtdaves i 
avhac.Linesor. 
South, Eaſt or reſt . asher | Lv 3 
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in.che'ſame.Tabular. Colume wader 5 degrees), J findeagainſt 
s.Chaynes(, pe offia-Figure;; berauſe- = haynes15:but 
the tenth parc of 5-Changes)-149-to beepuit 10'the: South Cos 

lumecend 15: forthe Ef Colome, we 
2 Poles; | finde forthe Sib Cdlamealy and 
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The Sea mans Praftice, ry 
Baſe or level Ling is but 29 ,1+., thatis lefle by ,!?. , becauſe 3 
would ayoyd this FraQtion, I adde to the end of the forefaid 
meaſure of 3o Poles upon a levell Line ,25 of a Pole, and 
then I may account my ſelfe diftanc from the place in the Val'ey 
where J.made Obſeryatien.zo Poles ina Levell or Horizontal 
Jive, and ſo fer downe the Difance withour a EraRtion,, the like. 
3520 bee und&;Biood of all orher Aſcepts and Deſcents.. | 
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ro Ene Corn lement the Latitude 8 C.53 deg 5 min, . 9,78199 
So is the = of a deg.in the Fro fps -ys 3+56927 
tp. the meaſure of a.deg. in that Pagullel 234557, = 33351 nat 
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FT he Sea-tans P ratFice, 123 
a thus we find that: in che Parallel whoſe Latitude'is 52 
5 minutes; there: are 22457, Chaynes rs 
nb erarrks; "Ie appeares that the difference of L 
| bo net Yerke and Londen i is more then one dt ang. or to 
finde.how much more; ay dgaine by the Rel: 7 Propet- 
CE nk Toe "220 01012511 
As the'mea a egree, 2245) Is (6-2 are. 1163 6 
39 to a degree in Seconds, 3600 — --8h6 Ho 
S013 the meature given” 233354 =—— m3; $6797 
tg the mimber of ſecond, 3747 
'Which'reduced, is'yDeg. 2 min. 2x ſeconds; wn RIAL | 
that London doth differ ins wen nr from Yorks, t.Dep, >mmin. 
-g's ſec. being fo mych mad 
Thus having thie Differegce of Citkands, avalto: the differen 
of Longirnde betweene theſe rwo Places,{wvemay'(2coording 
che ſecond Probleme of Sayling by Mercators Chara) find he 
Rumbe from Livdew 16 Forks, to be x4 Degrees» 36 thinutes 
from the North to the Weſtwards ; that is, "North by: Weſt 
degrees 5 minutes Welterly , andrhediſtance i in-thatRambe 
G Chaynes. Bnc cheir ditiance in the High-way-by-reafon of 
1e crookedneſ and en-evennall of it. was more EY | 


= cight) the like might bee done &r orher iertedr Places be 
ryzene theſe , bur effeRing brevity weepaile thar'over,, ias not 
much pertinent to-'our preſent pur Fo then ; onely expreffing the 
Lutituces of fone of the principal 6t cher ax Gllainadh, hays -—Y 
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As the Latimade of rerke, wee find 40 be = '$3 Proge 7 min. min. 
Doncaſter wo —— — — 53 dep. 323 min. 
Newark upon Trent- — w— n_—_— T7} deg. 5 min. 
Granthan- | = 52.dcg,, 54.90. 


Stamford — —=— 52 deg. 38 min.. 
Huntington — —_—_ — _ $2deg. 19 min. 
 Rayſtop.. . —— — 52 deg, 4 min. 
Wuare Cn Be rnn——nm—n—_ 51 deg. 4% mins. 
London —— hens 51 deg. 30 _ 
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. Weefurther noted in this Experiment, tha þ the 
-mumber of: Miles: betrwecne. # are and. Lunday'» 858 ale the 
ſameby eſtimation rhat they are by meaſuro;/ yer; all the £ Mey 
befides from Yorke toYFare, awcafured Mile roninring, of 
-Poles. is but chree quarters of aMile, as the miles ye. by dt 
_ or common account; fo that every where (for theqoſt 

mand he Miles. by eltimation make fours meaſured miles, 
inuteorthe fixtieth part of a ce» is almoſt_in the 

-Midd! eene them both 4 So;chat  baw much a mealy- 
Mer is lefſe then a Miaute, ſp muck or Jomen 
Mile by eſtimacion greater then « Mines foras 
ina: Degree, of meaturcd Miles 69 5 and (row 

more, as we haye before-ſhewell, (of our-comman efimated 


as contained abour.5x 3 in Degree. 
ds the whole Map Sf thie Kingdoms mighe 


ws, iaHy.in 4 : | 
Ther in It af fo 


any. places byriday a ich wor he wp 
| principall of which we have 
| on » i nearely conjecture che latitudes of 
-maſd pares of _Livglaed , by their; Diltances, and Poliyons from 
theſe ; bur theſe rhings being beſides our ſcope and Harpo 
. thisplace , ; wee ſhall onely compare the Latitude.pt ipme pt 
. cipall places probably gathered from this Experiment , w1 
- Lactuifes of the fie. Places © 35 they axe fFr.Hc 


oxy Grographicall Deſcriptions of Faginnd ; 1 
le to examine GE rot in any particular may 


'1 ich they may more lafdy keane, . Yo eb T0; A 


" 
- : — 
* 
ſ . 


G anterbury. 
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TCLTER F.00 wHACT. | ty ; 
URN Ct .arit. Lar by Mr» 
1 2 telus Exp Spe Maps): | 


bs 
+: Handy [545106) 
Royſton, - 


EINE 
The Laticudes of theſe Places in the firſt Colume expreſled;, 


Ty A] 28.4re probably gathered: from this Experiment. Bue 
_ im 
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in che ſecond Colume, there:is ſer downe the Laticudes of the 
Game places a8 they ate expreſſed by Mr. [ohn $ oy inhis Map of 


Engler, fer forth inhis Booke entituled,, The Theatre of-the' 
Empire of 'Great Britaine , and leaſt there ſhonld bee any mi- 
fake ia bis Map, I have conferred theſe Latitudes thence garhe- 
red, with che Latitudes of the ſame Places ſer downe by him; 
in words arlarge in his Deſcriptions ef each-ſeyerall County, | 
and finde them neerely to agree except in the Latitude of -Far-. 
wieke , which in his Map hee makes to be's 7 degrees 0 min. 
bur inhis Hiſtoricall Deſcription. of Northwmber loud, hee res! 
lates irto bee 55 degrees 48 fmimites ,owhich laſt is. mths. 
xerthe reach ; bur ſeemes nor. to be his meaning; bechuſe'ch 


 heſhould make ic more Southerly then Neweaftle.- Yer more 
' Sontherly: then hee doth Carlile, which by his Map, and'alio 


by bis weeds in his Relation of Cuwberl/and ; is in the Latirnde 
of 55%. 56 minutes. Whereas wenkawtn ts above fiſry Miles 
more'N 

'By theſe you may nearely conjecture the Latirudes of other 
parrsof England , lying in or'neare the ſame Parallel wich any 

efthem 2. And hence alio it appeares, -thar the difference of ha-: 
ciende' berwecne Barwick, and the Sourh-ecatof ;Evglaidneate 
Chrift:Chureb, is little more then 5'Degrees; not aud, 
more, asſome of our Maps make it. But ——_— 
mw » that we may proceed to that which i _ 

Take wee wlll firſt touch a liccleupon rhe e & i, 

going Table 
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s 53 9! 
Cyar. V.' 0 Tis | 


FR I 9 0335 5 03 Amon wit 
To Delineate the Þ lat of any Forreſty Parkes C08 "07, or. 
other peeces of Ground ; as alſo of Reyvers, Har- 
bours,c. ſpeedily and moſt exatly, - 


- 
# 7 & * 


Ap Y intent is-not heere to proſecute at large the 
& Plocting of Greunds, being a thing handled by 
> others, treating of Surveying ,; Þuc conſidering 
| 4 that the wayes by them directed and by otters 

2 practiſed, in. delineating or laying downe the 


that and the like purpoſes , almoſt as ſpeedily, and farre more 
exaRty : J ſhall Ge leave to ſt we ſpeodiy 0 ſhery this uſe 
of it, as briefly as I may: Therefore paſſing over the Method co 
bee uſed in ſetting downe the Names of the Grounds , the Ten- 
nants, Borderers, and other remarkable things , and leaving e- 
very man iti theſe to the wayes wherennto hee is accultomed, 
You way (as ſometimes [ doe) make a Booke ina long Ottevo, 
and upon the left fide thereof, ſer downe ſuch things as thele be- 
fore-mentfoned , reletying evety right 698, and;dividing zthem 
. by Rnled lines into Tixe Coliities;; ab herbafier following. ap- 

-pearecth, 2 22: 1219 My. 435 chtgwhle7 art og. g-: 
3 oy And havihg takerant#fer domtic york unoces- in] the; Field en 
-che left ſides or page cf your Beoke'; you-thy71n the:Eyening 
.Or next tees heged cha g6e our, or-wheri llc your ogcati- 
"Tons will perwir, ſet dowtie ia'thefirtt:Columes on the right 
afi0f+ ho many Degrees the Lines upon which you haye trayer- 
-1ed, are diftant from the North '6r Sonth part of cherMeridian 
towards tte Eaſt or Welt, abd inthe tecondColumes/the quan- 
ty of theitne Lilſey'I Charges), Chiynes aud ingle Poley, 

aſi patts of Pies, ft 3 Se erred gel cc 
- AS 


o 
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_ Aginthis Figure, ſuppoſe the Line from Aro B, to be di- 
rectly Eaſt ſcayen Changes, thax is, ſeven times zo Poles, or 210 
Poles; from B to C to the Eaftwards of the South 35 degree: 
8 Changes and one Chayne; fiom C to Dto the. Weltwards of. 


\- : PI:.s 
C7 1) 4 ; 
FS | YE 
+ $44 ©. wet 1 a>] x of EIN? "Yd E-: 
wo 9" +117; £ 224fii; Tort, v0 . - | 6 js 
che South 32 dep; five Changes-2nd oe Chayng ; from D'ts 
E, to the Weltwards of the South 80 deg.tenne Changes; from 


E to F, to the Eaſtwards of the North 35 deg. fix Changes,three 
Chaynes;urid'two thirds of a Pole. And lattly, from Fro 4, the 
place where Þ firfc began to- the Weſiwards of che North 9 deg. 
5 Changes, 3'Chaynes,2 Poles; All cheſcT expreſic in the fir 
and —_ Cotumes: on the right fide, as. hereafter following 
Aa ar g- 2 BIG oc 1 2371] 5G 29 "ſon's | 
FE hich done; Leake the Table and find there the Northing 
and Sotithing, Eating or Weſting anſwerable to theſe Degrees 
and Diſtances, and ſer them oper, As for the firſt 
being Eaſt Eaven Chapges, 1 et done in 6 Bat colume up.0 
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Poles with a Cipher behind it. For the ſecond being S E, 25 
deg. I find in the Table for 5 Changes 1238, to bee ie Bo ORE 

yr colume, and $60 for the Eaſt colume ; alſo ppon the ame. 
degree for x Chayne 25 for the South colume , and x7 for the 
I 3 And fo ] proceed with all the reft, ugcill I haye 


4 * ; SM M mg . 
no Soma ———— = en; ; MPN — 
bom 


LK. E.|.- Dift._, North. | South. | Eaft. | Web. 
_ Eaft, ©. |. | 2100 1- 
s E. 35 . HH oa T2248 | 08 60 
| Terr © 0023 _ oon7 | 
SW. 32 <4 1373 || 0795 
| : Fn OT. - ft | OT O2 __- w 
$17. $6 | | ogar | | aortn 
NE. tht . 1474 T2 - Le 4: | 
; 'Z 00174 _ . 
NW, Mp _— 1485 ga, 12100 ©.3}; 
09 1 co89. : 
| '' 2<=]. 002 
| — cd Woh P 48 3145 © 14065 b 65: 
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"And WE thys rerurned fo wy firſt Starter) I BANE A 
verally-theſe foure Columes, of North, South, Eaft, and Wed; 
and fi that the immtne of, the, orth e is.crqual} to 


that So efu l tha of 
cel, I ES £94 wy ET: kroph erforen 


?3%1 


phe £0 it 9 Frwp rig apaine, a1 tio *- Air it,” 
E 2 
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Ir is uſuall.c dde rogerher all the Angles, and alſo to multi- 
y two. tight Angles, or x80 Degrees by the number of Angles 
king ing, a 


equal! to} 


of the colimes, : is a tnolt abſolute way for examining the truth. 
of your worke, adlco bs 
It may ſeeme very laborious to ſer downe every Station-in 
this manner, buczone chat is.a lictle exerciſed injit:may as I cake 
it (for ] neveroþſe;ved the time exactly) fer downe' forry* or 
fifty Stations in this manner , within the ſpace. of. an houre or 
the rs ; bur I ſhonld 2agyile chat it be dane by two men ha- 
vingezth a. Table for thax pyrpoſe-ro avoydall mi | ings. 
yur Inftrument gi _ not wo Airy wich the — wpong ex - 

preſly ; yer1t may eafily be gathered.chence., gp elfe you may 
devidea Circle x5 your Inſtrument 1s Qevidded, 16d .nutnber the 
Degrees as. theyre there numbred, which done, number them 
alſo —_— th and _ part of an Faryaer ed Mining the 
Eafta&4Welt, fo ſhall you eafily know the Angle ofany degree 
with the Meridian. Y Ks 05 NE; 

Newto proceed, theſe Meaſures may beſet. downe in a Plot 
ſeverall wayes. As firft,conſidering which, way the ground lyes, 
J cakewpginrformy. firk Statipn, fa g+ the whole may fall con- 
veEnientl Saaprian 5-4 jet-be the-peint 4; x Agr. 

ns LL draw 8 Meridian ang Parallel , namely two right lines 
roo on Ir at. ix An les: z whereof let XN $ be. 


gre ficft in; * coltnie; d yp | 

1 253, if 5 2, Poles, this I fer in 

ae .M. the Soutt dC marke the point 
witt the h colame. againft the fourth 
; - Sh W_ TJ #4 31; 5 © Statt n; 
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Station, I find x 374: which } ſet inthe Meridian from 3:10 4; 
alſo agairift the ficlt Station, } find 52x, which I ſec in the Me-- 
ridian.trom 4 to 5. Then againſt the fixt Station, I find in the © 
North colume 1 553, which F ſet in the Meridian from 5 to 6; 
alſo gant the ſeaventh Station which is the ſame - with tne 


firitTfind x 595, Which ] ſetin the Meridian from 6 and it falls 
upon 4, which 1s the firif Station, and thus ] have done with the 
South and North columes. | 

5 

B[ 
= 
- Ti 7 : 
þ \ \ I voy : x»[ vurn res 
As 8 


| Inlike fort. I expreſſe the meaſures inthe Eaft and Weſt co- 

Inmes imche Parallel] E .- As finding firſt' in the Eaft colume 
2166, [ ſet it downe from 4 tothe Eaſtwards, and it extends to 

FB, where ] ſer 2, ſignifying my ſecond Starion , 1 find next in 

the Eaftcolume 857, which 1'ſer in that Parallel from a to 3; 

next inthe Weſt colume 859, which I ſet in thac Parallel from 

3£0 4. arid«ſo J proceed: with the reft. And having thus ſer 
downe the meaintes inthe Meridian and Parallel, we haveallo as. 
Itfals ont in this example cwo Stations expreſt, namely. A and By. | 
FR E 3. now» - | 


EA Ao ro ern 
P—I———_— —— 


- We The Sea- mans Prafice, 
now for the third, J take inthe Parallel with my Compatſes 
the diftance 4 3, and ſetting one foot in the Meridian as 3, I 
Grike an Afchneere C ; alſo taking in the Meridianthe diftance 
A 3, and fixing one foot inthe Parallelat z, J crofle the afore- 
{aid arch neare C, the interceſſion of theſe rwo Arches is the 
point C, repreſenting the third Station. ee lane 
In like ſort, I proceed to find the points D E F, for the fourth, 
fifc, and (ixt Stations, then drawing Lines, namely from the firſt 
Station 4, to the ſecond B, and from the ſecond ta the third C, 
&c. We ſhall deſcribe the Figure required, ABCDE F, 

Otherwiſe, whereas here you adde and ſubcract the ſeverall 
diſtances of South and North, as alſo of Eaft and Weſt by your 
Compaſles; you may with a litcle more paines, adde and ſub- 
cract them by-the Penne, which is the better way. 

As having ſet downe m1 the Meridian che Southerly diſtance 
of the third Station 1253, Fadde theretor 374. which is againſt 
the fourth Station, the ſumme is 2627 ; the Soucherly diftance 
ofthe fourth Station, which ] ſet in the Meridian from A'to 4. 
Againe, to this { adde 521, ſo have I 3148, the Southerly di- 
ſtance of the fit Station A 5, from which ſubtraQting x5 5 3, the 
Northetrly diftance ſer againlt the fixr Station , there remaines 
1595, which is the Southerly diſtance of the. fixt Station rs be 
ſetinthe Meridian from 4 to 6. Laſtly, from this abating, the 
Northerly diftance of the firft Station from the fix, which I 
find there alſo to be 1595 , there remaines ©. Shewing my 
am returned co the ſame Parallel, or Eaſt an] WeRt linein whi 
at firſt F began. And in like ſort, yon may, proved wirhghe 
Eaſt and Weſt columes, and then by the inter Rion of. two At 
ches, find every Staticnas betore.. SE 

Other wayes mighrbee- pteſcribed which will notbe bard 
to findeof your ſelfe. And as we may thus lay doyne. any. ifte. 
oular right lined Figure farre/moce exactly. then by the Pro-. - 
rraitor ; So when it. is layd downe aftex this, manner.,; wee may. 
calt vp the rea or Supetficiall quantity of it very exquiſitely; 
Yea' if there ſhculd be a Plot drawne (according to, the An- 
gles and Diſtances heere given )-after the uſuall EIS 

ale 
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Seale fo large, that the Plot ſhould be « kandred times fo grear 
as this ; Yer could notthe content thereof be caſt np ſo exactly 
and certainly,-as ft may be heere. 

- Bur Imuſt not infiit npon theſe things , they may of them- 
ſelves be conceived , and mine intent 1s onely to toneh them, 


\ thar I be not preverted of Time , and by other occafions from - 


handling thole things which 1 have heere more ſpecially in- 
4g. | | = 


- But as I have ſay, this eourſe is chiefly ro be uſed in Plot- 
cing large Grounds, and'there indeed are gradvated Inftru- 
ments Ce i 

is none more fit then the Plaine-T able. 


Cnare, YI. 


Of the. Compaſſe of the Earth, and the quantity of a. 
Degree, according tothe moſt approved E x» 
periments, Anczent and... | 
Aoderne, 


= Lthovgh the compaſſe of the Earth hath 
£11 beene in ſome ſort obſerved by divers of 
the Ancients : Yet for ſome of them wee 
cannot certainly. gather whar Meaſures 
they uſed; others uſed no Meaſure ac all, 
BASES V1 bot afluned the Diftance of Places ro be 
pany (t ſuch as it was eſtimated byTrayailers to be, 
C—— q l;eiſ the Leide; Theretore ic 
will be needleſle co infit oponthe examination of their Obſer- 
varions;othets of them which were taken by Meaſure,and which 
nay wpon any good Ground ' reduce to our Meaſures, are 
cheſe which follow. | | 
Wilebrordus Snellixe inchis Booke entituled Eratofthenes Ba- 
10998 , Cites Abel Fedas, a molt diligent Arabian Geographer, 


pecially ro be nfed- : For orher ſmaller Grounds, there 


that lived about the yeare of Chriſt x 322, who recards, ow 
| ba about; 


* 


about the yeare of Chit 827, certaine men skilfull of che 74- 
thematicks, did by the commandement of their Prince Almanor, 
meature in the Fields of « Meſopotamia (as hee gathers ) under 
one and the ſame Meridian, trom che Norch towards the South, 
the quantity ot a Degree, and found it to be 45 Miles or.lome- 
what more. The quantity of their Mile accordi | 
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cording to Alphragre- 
KT, WaS 4Oco Cubits, Or Eco Feet ; Whence the quantity of 2 
Degree ſhould be 336000 feer , bur of the length of their Feer 
we ate ſomething uncertaine, onely they define it to be ſo long 
as the extent of 96 Bar'ey cornes layd fide by fide; whereas the 
Ahynland-foort according to tryall by him-made, 1s but the ex- 
rent of 90 Cornes layd in like wanner, io that if there be no in- 
equality-in the graines, then 50 Arabiarn-feet are equall to 96 
Rhyulxnd-fteer, Bur 96 Rhynlard-feer are found to beabour gi 5 
Exgliſh-feer ; therefore alſo by the rule of Proportion, 336coo 
Arabian-teer doe make of our Engliſh- feer 370222. $0. thar 
according to this experiment of the Arabians, aDegree ſhould 
containe 370222. of our Ergliſh-feer. And before wee haye 
found by i Obſervations taken at London and Norke,and by the 
diftance of their Parallels meaſured , that a Degree containes of 
our Engliſh-feer 367290. . The difference is onely . 2022. Feer, 
that isabout the ;*,. part of a Degree or balfe aminme;” - | 
He cites next A/bazes the Ain who in his booke de Cre- 
Pſculs, declares the compaſſe of the Earth to be 2 40co000 Pa- 
ces ; ſo thatproportionally there mult be jn one Degree 66666; 
paces, that is, 3333323 4 abian-teet. Anditeing that go Atablan 
teer make of our. Engliſh-feer gg 5; therefore by the Rue" þf 
Proporcion 333333 Arabian-feer , make of our Englifh»feer 
267283. So that according to 4hazer, there fhould bee. in a 
Degree 357293 of our Engliſh feer, differing fret tHeExperi- 


ment which ] m..de onely $3 teetina Degree, 
I haye not (trained theſe numbers ork $ihEN ro.chI - 
nefſ2, they are the ame ineftc&, whuchare'ſer dowtie.! | T00%- 
&s in his Eratoſthenes Batavas who with. grear thduffry and 
jnJoement hath compared the Meaſures of the Angra and 
the meaſures uſed by Kyerall Natiors in theſe times widuthe 
Jt 


[ 
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Riuland for. Much lefle baye I {trained mine owne numbers 
io aw rhem iprotheley Buz. 0n the contrary, Iconfeſſe upen 
the hight ot his Booke, 'obſerving the preat pajacs and induſtry 
| which lice profeflegh huraſelfe to bave beſtoned, af d which t: 
doubr.nor bur be didemplay in making his Experimenc,ard bow 
he.had Hurd che mealure of a Degree.ra be much lefle then mine 
82 we ſhallafigr ſhey,, I began.adonbe, thar 1 had not made 
ſufticienr allowagte fi Fihe ppeyenneile of te ways, ahd for 
ſore imall bendings, lomerimes.to the right hand, ſomecimies'ts 
the left, the obſervation whereof, I wittingly neglected to ſpare 
timeand experce, For I did often obſerve a mile or two before 
me, ſome warke jn the High-way noting the degree and meaſu- 
ting.t0 it.in the. wiy , neg'eting ro obſerye the intermediace 
{waruings of rheway, ſemtimes three or 4 Degrees towards the 
righthand, ſometimes 2s much tothe 4 bur making (vch al- 
lowarcefor chat, and for the uneyenneſſe as I judged iufficient, 
And ſome men may thinke thay the exa&t Obſeryation of theſe 
1efler things thus negledted and replaced onely by judgernent or 
conjecture might deceive we much : Bur they may conlider, that 
if there be two Places a mile diftant , rhat is in a right line 320 
Poles, if you meaſure from one of theſe places towards the 0- 
ther, not in that right line, bur alwayes ſwarving from it by an 
Angle of 4; Degrees ſomerimes..to the rjghr hand, ſometimes ro 
the lefr, till you come to that other place ; I fay, that notwith- 
Randipg all theſe ſwaryings (if there be nothing elſe ro augment 
the meaſure } iewill not amount co 321. Now conſidering that 
| hadall the way as occaſion required, made ſuch allowance as 
ſeemed convenient, and ſo found 3672co Feet in a degree, before 
Jcompared.ic with the meaſures taken b any other : I reſolved 
-not.co dirminiſh nor to augment the uote Be thus arifing by my 
Odſervations, Meaſures. and allowances 1n reſpect of the Opint- 
.Q0s,. obſervations, or meaſures of any other man, ynci!l there be 
made ſome Experiment mqre evidenc and exact then any yer 
extant. AndI am fomethirg the more confirmed by the neare 
agreement of theie rwo teſtimanies befpre recited , borh excee- 
. ding mea lictle in che megure of a Degree, But we.cannot con- 
NR, | | EF | fidently 
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fidently reſt upon them, becauſe of that pic which may be 


© 


of Cornes or Grains, tor theirs may haply 
or lefſer chen ones, {PO END penbh 
Both theſe meaſures of a Degree doe much exceed the.quanti- 
ty of a Degree found by Sze{ixs , but when hee compares them 
with his owne another way , namely placing the Barley-cornes 
ſo that they may nor. lye flat burbee fet up edge-wiſe, and by 
96 Cornesto make a Foor,and « fach feer tomeafare a Degree, 
chep hefinds chat the quantity of a Degree according to the 1- 
rabians, is much lefſe then by his Experiment it thould be': bur 
if ſome be layd flat, and others ſer np edge-wiſe, the Arabian 
mealure of a Degree will agree with his. And io he ptopoſeth 
this doubt , whether the 96 Graines whereof'the Arabianfoos 
doth confift, mutt lye flat or be fer up edge-wite;or ſome of them 
co lye flat, and others to be ſet up edge-wiſe. Bur it is moſt pro- 
bable that they muſt lye flat, that being the Poſition which they 
are apt unto by nature; they cannot. be ſer edge-ywiſe withous 
much trouble, eſpecially ſo, many together as make the length of 
a Foot, and ſo the Arabian meaſite of a Degree doth. nearely a= 
greeto this ef mine. _ | 
- Wecomenexc to hearethe determination of Prolomey of A . 
kexandria, whote Authoricy and credic inthe So:ution of this 
queſtion is not 1nferiour to any of the Ancients. He affirmes 
che Cempaſle of the Earth to be rYoooo Sradinms, and the quan- 
tity of a Degree 500 Stadiums , the fame {as Srrabo faith in his 
2- Booke of Geegraply) was before aifirmed by Pofdonins. Alfo 
Marinus Tyrius ( before Prolomey) had derermined the quanti- 
ty ofa degree to be og Stadiums. Prolomey confirmes it \, not 
fimply from their Relations, bur as it teemes from his owne Ex- 
perience, andthar by ſome meaſures diligently taken, for in the 
11 Chapter of the firſt booke of his Geography, hee hath theſe 
words ; Sed in hac quod, refte_ſentit , partem unam qualinm eff 
circulus waximns tricentorum ſexaginta ; quingentd mm terra con- 
ſitnere Stadia , id enim canfeſſis dimenſiombus conſonum exiftit. 
Alſo Lib. 7. cap. 5, Ita nt parswna, ſen gradus unus quingenta 
cortineat Stadia, quemadmodum ex. diligentibus a eſt 
PS 90! doe rags. _ 


ſomething greater 
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dimenfoonibys; Now a Stadium nor onely amongft the Greekes, 
bur as appeares by Herodotus amongtt all other Nations of Aſa 
and inEgype,did confilt of 606 Feerztherefore aDegree according 
ro Prolomey, mult containe zeooco Feet : Bur-the Egyptian, or 
Alexavudrian Foot, was much greater then our Foot ; for as we 
have before-ſfayd, the ancient Rowan Foot is greater then ours, 
and the Eg yptian Foot was much greater then the Romar. : For 
it 15 often teltihed by Hero Aechanicas , that five Alexandrian 
feer, make ſixe Roman fect, And Mr, S»elins hath vory ingeni- 
ouſly gathered both from Phylandes and otherwite, thar the 
Rhynland foot is equall te the ancient Roman foot ; therefore 
alſo five Alexandrian feet are equall to fixe Rhynland feer': So 
that by: the Rule of: Proportion, ze0o000 Alcxandrian feer will 
make of Rhy»land feet 360000, But by the ſize of our Engliſh 
Foot Which was ſent him from che Iron Standard in G#i/d-Hall, 
hee finds'it co containe but 968 ſuch parts as the Rhynland con- 
taines. 1060, : So that 968 Rhysland-feet are equall to roge 
Engliſh, os 122 Rhynlasd-Reet are equall.to. x25 Engliſh-feet. 

etefore alſo by the Rule of Proportion; 360000 Rhynland- 
feet, are equall to 371900 ofour Engliſh-feer. Therefore accor- 
ding to Ptolomey, there are contained in a Degree 371900 of our 
Engliſh feet, . But by our fore-mentioned Experiment made be- 
tweene Yorke and London, wee find onely 36* 200 Feet in a De. 
gree, being leſſe then Pro/omies by 4709 Fee! ; that is by 7+ part 
ofa Degree, or 4 ofa Minnte and little more. | 


' Ferneli«s a moderne Anthor and learned Phyſician, tneaſiiring 
&. Way by the Reyolntions of 4 Wheele, and the Latitudes by. 
Jbſervation, finds in a Degree 68 Tralian mmiles,and 96 Paces,the 


Pace which hee uſed, being more then five of aur Engliſh feet : 


But becauſe he handled not the Problem exaQtly, and is ſuſpeRted. - 


by Srelbu:.( thougtt'T thinke without cauſe ) to have grounded 
his Concluſion rather upon'the Experiment of the Arabianrbe- 


owne, we will init no longer upon it. 


f [ 
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fore ſet done (wherewſthit doth nearely agree) then upon hig 
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paſt. We thall not need to recite the particulars of it, being ©x= 
tant at large in his Boks befortanefitibned, bue £.in ConctuGon 
he findes 1naDegree 342009 Ryland feet, Now a Rhjnldad- 
foot {on he bach chetetheyed;compatingborh cogether) is PEGE 
rer then ours, and that 1h fach Proporion, 48 1000 Is, to 968, 
(andio much or little more it appeares to bee by charMoc f of 
the &þjnlard Foor printed inhis Booke;) therefore FA SRO, 
land feet, mult j Rake 1 690 of auts ; anJ. Fins by 
Proportion, 34 2009 Rhynland feet will make Y. oy RR 
feet 35 3305. SO EY rhere ſhould be ja a Degree onely 353206 
Feet, of which is1 rh we hive before found ina Degree by 
I £14 Foc. «hy y 3+ Parts of a Degiee or 22 Minotes and 
ſorper Hoe was a min doubcleſle of lingulat induſtry 
an Ee <>; % Me of mich exetcile Th che Maommichs, and 
"it maybe, or well experienc'd in this particular, touching the 
Fry ration Eno and Hee Ter: by 
ca paines ncelAt riment,. as is Books 
Prong But if Tag by a Cha e meaſured; Diflance of 


his Foe rel pr: otis . ifrheg ound would permit which I 


ſe it woul mt) of. at Teaft-Wiſe if his mealuced Stations 
ha beeh faccher ; diftatit : I | conceive he would haye found a grea- 
rer Diltancei in his two utmoſt places of Oblervarion. 'Burifa. 
man hich ling to nd the Diftatice 6frma places, meaſhfs'0ne- 
ly the -:+ parc of chit diſtance, . and v4 that Fe aſared! Line. and -; 
the Ang les Think ro-Rinde chelt rr q: ace Whether hedoe it” 
_ immediately from thoſe to mealure: Scagions, or mediately 
; helpe of others ved tram chem.,, he fog eaſily fall inc 
loms comer Pet ot tid gh the P, obl ome \ apt bs 
te 


ia Geonetricall etnotiftcation ; how My Toover cae| 

be.-Yet it is norio inienli bleande rientall pradtices by 

Oh oft then 6f the beſt rt iy imperfeftion's the 
ents if it homlely I Sat hel nd beſides char,ehete 

W6e Hy Frariors obiiquely Fn - | A man cannot jlvayes 

hit the guſt middle. of that Nees 8 er marke which 

he obſerves ; : Nei ther when, he comes to ako bis ation there, 

cagke alyayes place hisTriftratwen juſt a at the of hus for- 

mer. 
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mer viſual Lines, by reaſon of other impediments. Bcfides the 
Force of the Wiude in ſach emnenr:places : adde moreover that 
amongtt to matyScterpics asthere are. infome 1 ownes there, a 

man may at YJommhetmme' miftake one for another. Ard if there 
ſhouid happen no notable Ertour, by reaton ofany o: of all theke 

Galnalties: Yetmay ryOmmmaes 18 the difference of rhe Lari- 

3ude of two places-be ealily miliaken 3 eſpeci-lly being derived 

from the Latttrures of thoſe two places which are very rarely ſer 
downe true toa-minnte. Snyder? et 

If it be objeRed 5that JF might aſwell be fomuch miſtaken in 

the difference ofthe Latitudes of Yorke and London. T 

apgyer, it is not fot Kety; becavſe J had the opportunity of 
virg the Summer: $0:ftyiatt Alticude of the. Sunne in both 

09 rg I had no neceſliry uſe of the Sunnes Parallax, nor 
 Refraction, nor of the Table of the Snrines Decitmation, any of 

which may ceuſe-more then a minutes ecrour, in finding the La- 

Zirude of eyther place; ra totak 2873 

© : Beſides, if mine Errour in thoſe obſervations ſhould beftll aſ- 

much, yet would-it not in the Concluſion be halfe fo much, be- 

cauſe the difterence in Laticude of the two places ot mine Obſer- 
- vation, is more then twice fo muchas that of his... 

* : Bur lee this taffice, leaving every man to embrace thar which 
he ſhall beſt approve. Both onr experiments Uoe 'ſujticiently 
convince, that common errour of accounting'onely 306000 Er- 
$4 Feet to a Degree, beſides the conſent of other Obſeyations 

fore recited ancient and modeine. 

Mr. Szelius hach further in that Booke of his-enticuled 
Eratofthenes Batavus , with much diligence con-pared ſome 
anclehtMeaſures,as alio the meaſures ofſundry Forraigne- Coun- 
rryes with the Rhin/and-foot;ind amongft the reſt of our Engliſh- 
foor, according toa fize thereof to him fent fromthe Standard - 
1h G#i!4-Hal (from —_— had about 2o yeares.paſt the 
Gre of that foot which J'have nied in this meaſure /we-ſhall not 
need to __— them-all becauſe his booke is extarit ; ſome of 
them are theſe following, which we heere. compared ro our E- 
2 lifh-foot , as he hath there oo ro the Rhynlard, that ſo _ 

3 [98 4 
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- them may the more eafily be reduced into onr feet. Therfore di- 
viding the Engliſh foot into r060 equall parts, weſhew how ma- 
ny of thoſe parts are contained in other ancient and forraine feet, 

Ancient feet compared with our Engliſh-foor. 

- Of ſuch parts as the Engliſh foot containes 7 ©00 

| The Ancient Roman-foot Contained w— — re; 
The , Ancient Greekg-foor containes _ mn em— 1676 
The. Bubilexian cont. enm——_— I21TI . 
The Alexandrian cont. * IN — 11240 
The Antiocheancont, L. 1405 
The Arabiaycont. 1102 
 Forraigne feer compared with our Engliſh, 

Ofſuch parts as the Engliſh-foot containes 
The Rhinland-foot containes _ —————— 
The nn cont. 
The Aidalcburge-foot cont. 


The Anrwerpe- foot cont. 
The Lowvaine Feot containes, | 
The Hafniav Foot in Denmarkg, ——m—m— 
The Paris Foot called the Kings Foot, —=— 
The Penice Foor, | —__ | 

1 The Toleds Foot, 

- The Norimberg Foot, 

: The Srrasburg Foot, 


The Amſterdam-foot Con. ra ATE 
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p Of dividing the Log-line,andreckontng the Ships way.. 


BEWP@ Here be foure things” upon which .che Practice of 
| Navigation is eſpecially ggpunded ee £4 

oe knowicdge of the Longituge,atityde, Cqurie,ang 
Hp Diſtance, Touching the Lovgirude, though itmay 

be found by the other. three;,. yet hicherco chere 


rnot beene delivered any generall Rule tryeand practiceable 
ps ___ wheres 
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whereby the Longitudes of places might beimmediatly and or- 
dinarily found of themſelves, The Latitudes of places may im- 
mediately be foundby obſeryatien of the Sunn and Starres, as we 
have formerly ſhewed inthe Appendix to the Dottrine of Tri- 
angles; The Coutie by the Compaſle, the Variation being duely 
obſerved, wherein we have many good Marriners vety expetr, 
this we havealſo bandled in the Dottrine o f Sphericall Triangles. 
TheDiftance runne, is tound of it ſelfe by the Log-line, whereof 
we are heere to fpeake, 


The ground of finding the Diftance runne by the Log- line, is. 


meerey conjecturall, being founded upon this opinion, that five 
of our Feet make a pace,and a thouſand fuch Paces make a Mile, 
and that 60 ſuch Miles makea Degree : ſo that a Degree ſhould 
containe 300000 of our Feet. Bur ir appeares not onely by this 
Experiment, but even by all others that werediligencly taken 
and their meaſures to us knowne, that there is a greater rumber 
of our Feet contained ina Degree. PAREE He og 
Therebe three things ( as I conceive ) that haye cauſed this 
Errour to be fo commonly received and tollerated.The one, for 
that it doth ſomewhat Tounterpoiſe another contrary errour in 
the Pradtice of Navigation, namely in the uſe of the Plane-chart, 
for. the Exronr which is there commicted, by making every 
Parallel equall to the Equinotiall, and fo every degree 1n them 
greater then they fhould be; is ſomething moderated by this er- 
rour , whereby the mealute ofa depree 15s efteemed lefſethen 
indeed it is. | 
For inſtance; It is evident by the Globe, that the Meridian 
eoncutring in the Poles,grow. necrer and neerer together as they 
towards the Poles : in ſo much as if two Meridians be dt- 
fanr in the EquinoRiall ten deg. that is 600 miles, the ſame Me- 
ridians in the Latitude of 35 degr. willbe diſtant little more then 
90 miles. Now if unto every mile we account according to the 
;former experiment 6x 20 Feet, then is thediſiance of thoſe two 
Meridians in that Parallel neere 200co00 Feet. In like fort inthe 
P laine-chart, tenne degrees of that Parallel (as of all others.) is 
made equall to tenne degrees of the EquinoGall or Meridian ; 
. ſo 


— —— —_ _— 
Du ener nn er nd oe — 
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ſo thit the diſtance of thele two Meridians will open the Þ /aines 
Charr,be 600 mi'e-,ot one of theſe miles contaynesonely 5aoes 
Feet, fo that che aittance is but zoovoco Feet, equall:ra'the 
former. | | | 

And a!thonzh theſe errours inother caſes doe nor juſtly bal« 
lance one another as in this example, yet that of the P /aine-Chare 
is alwayes ſomething moderated by this other, and ſs munch the 


| more by how much they are neerer to the foreſaid Lacitude, 


grant thar this is onely ſo, when the courſe is neere unto the Eaſt 
or Welt points ; bur withall, I fay that this kind of reckoning is 
( ina manner ) then onely uſed: For, he that runnes any courſe 


-neerethe Meridian Southerly or Northerly,hatha more certaine 


way of reckon'rg , namely his Latirnde which he findes dayly 


. by obſeryarion of the Sunne and Starres ; upon which he will de» 


pend, either neglecting or at leaſt not regarding his dead recko- 
ning, Yea ( irmay be } never caſting the Logge io much as once 


in inch a voyage, having a more ſure ground tor his reckoning. 


But in a Conrſe that is neere Eaſt and Wet ( foraſmnehas there 
1s no way diſcovered for bull the Longitude) he is driven of 
neceſſity to make uſe ofhis dead reckonng. - »S 

' We might adde moreover , that the principall Voyages of 
this kind, 1 meane of thoſe which confift of Courſes much Eaſt- 
erly and Weſterly, as to and from the Weſt Indies,and the Paral- 
lel of Cape bon Eſperance areneere unto thisLatitude of z 5 de- 
-grees ; lo that as ſome of them are more Somherly , ortiers of 


themare more Northerly. . 31 Do: 
"But to infift no longer upon this , I typpoſe a ſecond cauſe te 


be for that men commonly deſire ro haye their reckonivg before 


' rheir Ship ( as they fiy ) chat they fall not with a place- before 
they leoketorit ; And this comes ſo to paſſe whileſt the niles 


are accounted lefſe in meaſure, and{o more in number then they 


4 


are jndee4: 


* Andrhus,chough there may ſeeme to be ſome commodity in 
-cheſeerconrs, etpecially when they doe neerely ballance one a- 
.nother,; Yer b:-cauſe they ſeldome doe fo, but alwayes leave men 


in lincettainrties, and ofcentimes in great perplexity and danger, 


Ic 
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it is miich ſafer and better to rejeR them both, and to embrace 
thoſe wayes which are evidently grounded upon truth ,; though 
there may be in them ſome more difticulty at the firſt, 'Yer I 
confeſle, rhat hee which reformes one and nor another, may 
ſometimes erre ſo much rhe more thereby, And:I doube nor, bur 
many would reforme them both-if they could certainly doe fo. 
Therefore a third caule of admirting and retayning this Er- 
rour ſeemes to be, for that there hath beene no way delivered 
from evident and cerigine grounds, for the rectifying of it. I 
doubt noc but many have found Errours in their reckonings a- 
riſing from hence,that they account onely 300060 of our Feet to 
a degree; but not knowing certainly where to lay the fault, have 
impured it ſometimes to 111 Steerage, otherwhilesto the Varia- 
tion of the Needle,or to ſome miſtake in their Reckonings,or to 
ſome errour in their P.ots, or to ſome Current or ſuch other ac- 
cident,and fo the Errour hath refted unreformed. Wherefore al- 
chough the praQticall performance of this Probleme for finding 
the Circnmference of the Earth, or the quantity ofa Degree on 
the ſame, have many fingular uſes which I cannot now touch , 
yet that which amongtt the reſt I chiefly aymed ar, was that wee 
might have a more ſure andeyidenc ground for dividing the Log 
line, and for reckoning the Ships way or Diſtance runne more 
truly upon any Rumbe or Point of che Compaſſe then formerly, 
And now to apply it to this purpoſe, we have noted before 
(Chap.2.) that by the Experiment chere expreſſed , we find ina 
Degree on the Circumference of Earth and Sea, 367200 of our 


Engliſh feer. Wherefore retayning ill the ſame divition of 2 


degree into-6e Miles or 20 Leagues (as hath been formerly uſed) 
a Mile will containe.6 x 20 Feet, er 1020 Fathomes :' And ſoa 
League containes 1 $ 360 Feet, or 3066 Fathomes ; for dividing 
367 200 by 60, the quotient is 61 30.&c.. Thus then 60 Miles be- 
ing a Degree, eyery Mile is 6x 20 Feet. 4 

.Now {ſuppoſing the time of the runnirg out of the Log-/ine,to 
be meaſured by. a halfe-minuteglaſie , if_we obſerve how many 
Feet or Fathom ſhee runnes in halfe a Minute ; we may thereby 
find her way for an houre or foure houres, or for avy other time 
prepoſed. 6G AS 
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As admit there rannes out of the Log-/rne in halfe « minures 
ſpace 51.Feer, or 8 + Fachomes, and you would know what way 
the Ship makes every houre after the ſame rate. WED 

Say. by the Rule of Proportion ; 

Ifo; Minute, give g1 Feet: 

- . Whatgives 60 Minutes. Or, 
If ; Minnte give 102 Feet: 
of W hat gives 60 Minures ?. 

And fo multiplying, yow-ſhall find 6120 Feet, which is ens 
Mile. Or if you would find her way for fonre houres, which is 
240 Minnces ; ſay, By 

' As r Minute isin Proportion to 240 Miantes, 
So are 302 Feet to-244$0 Feet, or 4 Miles. 

Or it you would have ic in Fathomes , fay, 

As 1 Minute is in Proportion-to 240 minntes, 

So is 17 Fathomes to 4080 Fathomes , the Ships way in 
fanre houres. The hike is to-be conceived, if your Glaſle be for 
any ether quantity oftime aboye or under halfea Minue. . 

Somehave thought that the way which the Ship maketh, may 
be knowne to an old Sea-ran by experience (as they ſay) that is. 
by conjeRure ::. Which opinion, makes ſome negleR the uſe-of 
tbe Leg, leſt they ſhould be accounted young Sex-men. But as 
hee that rides often will have ſome neere gueſſe how farre the 
Pace he rides will carry him inan houre (becauſe hee bath often 
obſerved ic formetly ) to hee which hath often ſayled and kepr 
an account of. the Ships way by the Log, will be able to give. 
ſome neare eſtimate of her way without the Log. Bur it is inci- 
dentto ome men to have ſuch'aconceit of this their eftimare, 
that they thinke it. more certaine then the Rule it ſelfe, from. 

whence it is derived, eſpecially if it chance to anſwer their ex- 
1ons at ſome times. ae 
Ir is thought alſo. char the Ships way may be knowne by ewo 
markes on the Ships fide, bnt this is doubtleſſe very uncertaine, . 
both by reaſon ofthe ſhortneſle of the time. and inreſpeR ofthe. 
dead water ( as they call it ) by the Ships fide. For the water 
which is neexe the Ship is drawne along: wich che Ship in her 
anacker jrogee- tapers whoop ents = Lito 
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motion, and ſo much the more by how much it is negrer. 
- But if any deſire to make tryallof this way, It is to be confide- 
red, that 17 Foot is 35+ part ofa Mile, and 10ſec. of a Minute 
IS 45+ part of at Houre therefore, if there be cwo markes on'the 
Ship fide diſtant x 7 feet, if the Ship runne the diſtance of thele 
two markes it 10 ſeconds, ſhe runnes a Mile an houre, if in 5 ſec. 
two miles an houre, if ſhe runne that diſtance in 2 ſec. ſhee runs 
5 milesan houre. And fo alwayes deviding 16 ſeconds by the 
number of ſeconds, in which the Ship runnes chat diſtance, the 
Quotient thewes the Miles and parts of a mile runin an houte. 

Bur'if the Diſtance of thoſe two markes be 34 Feer, ifſhee 
runne it in 20:ſecords, it is after a Mile an houre, if in 16 ſeconds 
twomiles anhoure, if in 5 ſec, foure miles an houre; And fo al- 
wayes deviding 26 ſec. by the number of ſeconds in which the | 
Ship runnes that dittance, the Quotient ſhewes how many miles 
the Ship runnes in anhoure.. As if the Ship runne that diltance 
of 34 Feet in8 [zconds.then deviding 20 by 8, the quotient is 2 3, 
fhewing that-.ne runs 25 miles in an houre. Or, if you cancon-. 
yeniently make the diftance of the two markes on the Ships fide 
to be 51 Feet (for the further chey are diſtant, the better) then if 
the Ship run chatdiftance in 3o /ec. it is a mile an houre, if in x0 

fec. it is 3 miles an houre, and ſoalwayes deviding 30ſec. by the 
number of ſec.in web theShip is rfining thar diſtance,the quotient 
ſhewes after that rate how manyMilesrcheShip runs in an honre, 

Otherwiſe you may doe thus, devide x7 Feet into ro parts, 
and ſer as many of thoſe parts on the Ships fide as conveniently 
you may, (which according to the Ships length: will'be more or 
fewer.) Then when the Ship runnes one of thoſe parts in a ſe- 
cond of time itis a Mile an houre : when two, it 1s two miles 
an houre z when 5, 1t is 5 miles an hone. And-in generall, if 
you devide the number of parts runne by the time of running 
accounced in ſeconds, the Juotient ſhewes 'what number of 
Miles afre: chat racearerunne in an houre. 

Asitſhc runne 39 of thoſeparts in x ſeconds, it is 6 Miles an 
houre, - for devicing '3o by 5, the 'quorient is fixe; fo if ſhee 
mnne 42. 91 4ofuparts in tenne Seconds; deviding forty = 

G2 y 
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by x0, the Quotient is 4 x3, which ſheweth the: Ships way at 
char time to be after the rate of foure Miles and two tenths 'of a 
mile inan.houre. 1262 Dt 
'But for keeping this acconnt of time, it may bedone eixjicr by 
a Sand- glaflz tor that purpole, or by pronouncing certaine.yords 
or numbers: As the time wheceiaa man tels twice 60, Pronouns 
cing every number as faſt as hee can conveniently and diſtiaty; 
' is about a Minute, fo that the time wherein a man is numbring 
60 is halfe a minute,or zo ſeconds, (and whileft a-man is numbring 
ewo (as, one and twenty, two and twenty) is a ſecond, and fo 
while? a man is numbringfrom cwenty to thirty, isfive ſeconds; 
from twenty co forty, tenne ſzconds,&c, bur in numbring from 
* one to twenty, you may obſerve the ſame cimes, as in numbring; 
from one and eoaney to forty, and chis will not be hard to doe ;. 
for whileſt a man pronouncerh,one andrwenty,two and twenty, 
three andcwenty,&c. there remainega certain impreſſion in the 
fancaſie, whereby a man is able in the ſame times toprenounce 
one, two, three,&c. And although this rule of numbring twice 
60 for a minutes ſpace be not generall unto all men, becauie ſome 
are {wifter or flower intheir pronunciation then others : yer af- 
rer this Example, a map making triall, may frame a rule ro fiim-. 
felfe whereby he may come ſomthing neare the eruch;. 1 
Bur leaving theſe, wee come to the diviſion of the Log-/ine 
according to the halfe minnte-glaſſe,, which is more uſuall and 
certaine; And conſidering that halfe a minnte is of an houre the 
-:+ patt,. thereforerhe ſhips way running 51 Feet in halfea'mi- 
nute, isa mile, an houre, if ſhe runne twice ſo much. that is, 
I 02 Feet inhalfe a minuce, it is two miles an houre ;-if thrice ſo 
much, it 1s three miles an houre. Andin generall how many 
times 51: Feer ſhe runnes in bale a minute, ſo-many miles igher 
way for an houre. Therefore leaving halfe a ſcore Fathom''or 
more from the Log, ' that (o it may beour' of the Eddy of the 
ſhips wake ; before you begin to account or turnethe faſſe, if 
there you makea marke for the beginning, and io 51 Feet from 
thence a marke of one knot, and 51x Feet farther a marke of two 
kavts,and 513. feer furcher,(thar is x 5 3 feet from your firſt m_— 
another- 


The Sea-mans Pratiice, 47 


another marke of three knots,and {oproceeding : lookehow ma- 
ny knots are yeercd out. in halfe a myme,' fo many miles-is the 
ſhips way for an houre. Now for that whiciris veered out more 


— 


abovethe juſt meaſure ofa knot or knots, you may allow for eyve- 


ry five Feet, the cenih part ofa mile almott. As admit ſhe runse 
five kyors and 25 Feer in balfe a minyte, then isher wayaccor- 


ding to g -4. or five miles and a-halfe in an hovrept fix knots and. 


cenne Feer, it is 6,42.miles in ag houre, &c. we 
Bur according to'the common opinion of 5ca0 Feer to'a mile, 
and 66 ſuch-mules: toa degree, there ſhould be ſumething lefle 
then 7 tathom,namely.41 3. Feet roa knot. $24.1 $97 
Andalthough he which yeeres the Log-/ine be carefullto'over- 
hale it {o ſlack that it may not draw forwards the Legge,yer (no 
doubt ) it doth looſe ſome way , fokowing the Ship a lirtle as 1t 


is drawneby the Line,and withal! by the Eddy of the Ships wake; 


and ſometimes alſo is caft forwards by the winde and waves, 
when they come after che Ship; {othar for thee caules itis like 
there may ſometimes be allowed three or foure Fathomes more 


thenis-veered our, bur: chis ( aS 2 thing mutable and uncertaine )- 
being ſometimes more fometimes lefle canact be broughrro ary 


certaine Rule, but ſuch allowance may be made for it.asa man in: - 


his experience and diſcretion finds fic, | 

If you would divide the Log-/mme ſo as it might giue the Ships 
way in Cemteſmes or the hundrerh partofa Degree, and fir it toa 
halfe Migute-glafſe. Then ſ{ceing the hundrech pait ofa degree is 
3672 Feet, and the ,,,. part thereof is 30 4 Feer ; It you begin 
at the marke at which you meane to turne the glaſle,and meaſure 


from thence zo Feet and 3 fift parts of a Foot , you may there: 


place one knot : And thence againe meaſuring 30 Feet, and 3 fift 
parts of a foot, there place two knors ,- and io proceeding at the 
end of eyery 306 feet and three fifts, adding a knot, the number 
of knots which runne out in halfe a minute, is the rumber of cex- 
reſmes which the Shiprunngesinan houre. As ſuppoſe there runne 
our tenne knots in halfe a minute , then the Ships way is accor- 


ding tothe certeſmes of a degree in an houre, that is the ctemh- 


part of a degree or fix miles. And fo every three foot aboye the 


G3 juſk: 
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juſt meaſure ofknors is neare the tenth part of a Centoſme , or 
the 1cooth parrofa Degree. As if thereTunne our of the Log- 
line 5 knots and 12 Feet , then the Ships way for en houre is 5 
Centeſmes, and 4 tenth parts of a cexteſme , andthe like is to bee 
underfliood of others. . OY. 

And after.che forme of theſe Examples, you may devide the 
.Log-line. for any other quantity of Time , more or lefſe then 
halfe a minute, or forany other parts of a Degree propoſed. 

Thus have wee handled the deviſion of the Log-line, accor- 
ding to the meaſure before: found -of 367200 Ergliiſh-feet in a 
degree; Buc becauſe (as J have before-fhewed) the Ships way 
is commonly more then by the Log-line it appeares.to bee : and 
every man deſires to have his Reckoning ſomething before his 
Ship, that hee fall not with a place unexpeRed; For theſe and 
ſuch other cauſes and for the rotundity of the number, if any 
man thinke it more fate and convenient in Sea- reckonings, hee 
may abate1 in 51, and ſo afſigne to a Degree onely 360000 feet, 
a conſequently to a Mile 6600 Engliſh-feer. 

And upon this ground, if in halfe a Minute chere runne out 56 
feet of the Log. line, itis a mile an houre; and ſo if xoo Feer 
runne Our in a minnte. 

Foras x Minnre, is in proportion to 60 minutes: 

SO 1S Too Feet, to boco feet. 

And fo forafmuch as twenty five Feet is $5, part of a-Mile, 
and x 5 ſecords is alſo, part of an Houre ; Therefore if there 
be two marks on the Ships fide diſtant 25 Feet, if the Ship ranne 
che diſtance of theſe tivo marks in 175 ſeconds, 1t is after the rare 
ofa mile an houre; ifin 5 ſeconds, It is 3 miles an houre, and 
{o alwayes deviding 15 ſeconds by the number of ſeconds in 
which the Ship runnes thar diftance , the Quotient ſhewes the: 
Miles and part of a mile, runne an honre. Bur if the diſtance 
of cheſe two marks be 50 Foor, then if (hee runne ir in 30 ſec. 
or halfe.a mince, it is a mile an hovure; if in 16 /econds, three 
wiies an houre; if in five ſeconds, fixe miles an houre, (for 30 
devided by 5, the Onorrent is 6.) And ſo alwayes deviding 
20 ſeconds by the nuwberofſeconds, in which the $hip _ 
: Apes £24T 
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that Diſtance, the quotient ſhewes bow many Miles ſhee 
runnes' in an Houre.&c. k " 

Otherwiſe, if you make amarke on the Ships-fide ar every 
twenty Inches, then when the Ship runnes one of rheſe parts 
ina ſecond of time, it isa mile an houre ; when: 5, it is 5 miles 
an houre;-if ſhe runne 18 of theſe parts in 2 ſeconds, it is 6 miles 
an-houre ; For deviding'r8 by 3, the Cuotient is 6. And in ge- 
nerall, it you devide the number of the parcs 1unne by che num= 
ber of ſeconds ſpent in'twining, the Cnoticnt ſhewes the Ships 
way-inmiles for an houre, | : 

Bur for deviding the Zog-/ine according to this ground of 
6000 Feet in a mile, if you 1ntend co uſe it with 8 halte Minute- 
glafſe, then becauſe halte a minute is ,*\, part of an-honre, and 
50 Feet is alſo the-, i. part oi a mile; Therefore when the Ship. 
rimnes 50 Feet in halfe a minute, her way 1s afterthe rate of a 
mule an houre; if xe0 Feec inhalfe a minute, -3t is ewo miles an 
houre,8&c . h 

Therefore halfe a ſcore Fathomes or-more from the Logge 
you may'tnake a marke, and beginning from thence meaſure 
o Feet, and there make the firſt knot, and 50 Foor farcher ewo 
frets and 50 foot farther three knots,and ſo proceeding : Looke 
how many kners is runne out in halfe a-minure, ſo many miles is 
the Ships way for an houre. And every 5 Feet more beſides the 
knots is a rexth part-ofa mile ; As if there rnnne our fixe knots 
and 20 feet 1nhaitea minute, che Ships ay is afcer the rate of 
6-;2 Miles in an honre &c. | pv, 

And fo'if the Glafle were for any other time-more or lefſe 
then halfe a Minure, ou may wake rhe diſtance of your knots 
proportionall.. As if ir were tor twenty (#conds , then becauſe 
twenty ſeconds is of an houre the , 5. part, Idevide a'mile whictr 
is 6oco Feer, by 180, and the Quotient.is 3353; therefore there 


\ 


muſt be a knor at every 33 Feetand 4 Inches, 


Ifyour Glaſſe be 36 ſeconds, which is ,{z part of aw houre, de- - 


vide 6ooo by 100, the Quotient is 60, ſhewirg that there muſt 
be 60 Feet to every knot, and then every fixe foot over. and a= 
bore the knotsis2 renth part of a Mile more, =» 


And 
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Ando it is better that, your Glaſſe be. more then halfe a - 
minute rather then leſle , and the more the bercer., provided 
thac there runne:our. no More:Line then, you may hale.in againe 
without danger of break jny, Son vr ti9g 
- Laſtly, it you would fe divide the Zog-line, that it might 
ſhew the Ships way in Centeſmes of a Degree, and fititto an 
halfe Minuce-glaſſe : Then foraſmuch as. the hundreth pare of a 
Degree is 3600 Feer, and the, ;. part thereof is 30 Feet : there- 
fore beginnang at the marke whereat-you intend: co tucne the 
Glafſe, meaſure from thence zo Feet and there make one knor, 
and at thirty Feet farther, two knots, &c. Then looke hav ma- 
ny knots ruane. out in halie a minute; ſo many Centeſmes of a 
degree is the Ships way for an houre.. And ſoit che glafle be 36 
ſeconds, then every Rnor mult have 36 Feer;&c. 

Now if a man fayling betweene any two Places which lye 
neare Eaſt and Welt one trom another, have kept his reckoning 
by Courle and Diſtance, efing a Log-/ine ſo devided, thar ic 
baye a knotar every. 7. Fachomes (as many doe, }'and would re- 
duce the Diltance of choſe two places ſo found, to their diſtance 
in ſuch miles.as theſe of ſixty to a Degree, each contayning (as 
we have ſaid) 6000 Feet : The proportion in number of thoſe 
Lo theſe, is as 6 to.5; for 6 of chem make 5 of theſe. 

Asadmita maninh:s dead Reckoning nling fich a Zog-line 
as hath a knor at every 7 fathoms , and for every'knot running 
out in halfe a minuce, hee accounts the Ships way to be ſo many 
Miles an houre ; and according to ſuch a reckoning , ſuppoſe he 
find the Diſtance of wo places-co be x 2 24 Miles or 4o8 leagyes ; 
and.woui'd know thediltance of the ſame places inf Miles ofigones 
Feet toa Mile, which is according to a Log- line that hath a knot 
at every 50 Feet. - - i "A | 

Say then by che Rule of Proportion, 77 290d . 
As the number 6, .> === " Co+ ar + nnd ig, 4x85 
- I's inproportionto g, . © | | = oO EGS 
- So is thenumber of Miles given r224' =———=" © 3,08778, 
"To the number of Miles required, 1oz0 '—»— _ 3.00860 
| | Which 
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Which 1020 is che diBance of thoſe rwo Places, in ſich Miley 


whereof 60 make a Degree ; Ora fiad diene IG ge th 


whereof 60 makea Degreeefperially if with the diftanceexpreſ- 


of orhers.. Like as ifthere wererrwo places eight miles dt- 
three mites from;er- 


ingot theone ts' the marring of \rhie-other 5 Bec 
is not poſlible, | 5 | 
Andſach is the errour-of the Plaine'or Common See-Chart, 
repreſenting the Earch and Sea,net asa-Sphizricall but as a plaine 
Superkicies, nor ag if the Meridians:fdid concurrein thePoles, 
bur as if chey were alwayes Paralle] one to-another. So that the 
raduation and projeftion being tuch, the Scicuations and Di- 
Kances of places,cannor be generally and tru'y expreſied therein, 
Bir the graduerion an projeftion of Aferoators-Chart, agre- 
Den ref ir errant 
{ribbed 6] oraty partFof the World; according totheir Lon- 
girudes, Larjnides; Contſes, and. Diftances,' as truly and farre 
more coltyenitntly for the Mariners uſe then upon the Globe ir 
ſelfe; *nidriporr ſuch'a Chare {o deſcribed, a rechoningmeybe 
uy kept; anSany-erraur commiceed 'may eaſily be aiſcerned 


:' Whetcas on the P laine- Chart if a man find his 
reckoning to diſagree; he is ſo farre from knowing howto amend 
It, that hecanfſeldome conjeQure where the fault was. _ 

The negle&tand want of > hath beene and is a greac 
| | impet- 
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or every point and halfe point fromthe Meridian; 

thereare three columes, In the fufſt whereofthere is ſer downe, 
apumber of miles runne ypon that point orhalfe ah che 
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4 how.munch you are mare Squtherly or Northerly by. mmnj 
fare .amon that. Poine or. halfe poinc:; The eliizd, tron | 
Tone: ax tore Ealterly or Weſterly by runingharoure and, 


Ck Nanibers rin every. brit Colume from; 'F; to 10,.are 
adodhwynp It on ow 26) t0.2003;07, from: Za rery | 
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nA Table of the Northing or Southing, Eafting or weling 
of every Rumbe and halfe rumbe from the Meridian ; 
according to the number 8 f HMiles runne upon that 
Rum 
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As admit I fayle from thence, firſt NE, 5- poine Ea m 
miles : thenN E by E, 300 miles ; Eaſt SH roger rr hions 
Northerly, 495 miles : Ea{t N E, 390 miles; ENE, * point 
Eaſterly, 264 miles ; E by N, 119 miles ; Eaſt ggx miles, Theſe 
Courſes and Diflances I fer downe in iach forme as here appear» 
.eth,; where inthe fir colume, there. is expreſſed the Cautſe os 
Point of the Compaſſe upon which a man Sayles : In the cond 
colume, the Diſtenceof that Rumbe from the Aferidiay, inthe 
third colume , the Diſtance rurine upon the Poine , In the reſt, 
the Difference of Lacirude , and departurefrom the Aferidiay in 
Miiles and /ench pars of a raile, © 14D 10 
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+; Clnallwhict is to-becondeiyed;chac the Fartetious are allow- 
ed.) ſo.thatas the Foor of this reckoning,” } finde the tumme of 
the: North. ,calume,tbbe! L047 75 miles,.and. the ſummeof che 
Eafteghime 2920 8:wes almott, thefirit,namely x047 miles con- 
—_— inte degrees,: us .1:7 degrees: 27:min;.the diffcrence'of La- 
aigude; which added co rhe Laritude of Swmmers-Iiands.y2: deg. 
23Miny( whe ohis meckoging begany )rbeſumme is44deg.s 2 


Summers [lands $520 railes, and fo'the point: of the ihrerſeRion 
of this parallel and Meridian, is the Traverſe pointor'pcine.in 
the Chart topacfexiting the placewhere rho Ship ig.intheend of 
-this reckoning, -: 2 3.33% F& Got HUI oi g HH >i10 
Bur if you ſetdownethis reckoning on. Afereators Chayt; you 
mult alſo findapoint, that may be in the Latirile of yy dep. 52 
mir and may likewiie be to the Eaſtwards of: Saywivers Hibids 
a92emiles;which is done gas. rags an compaſſega pa- 
callelin theLacioude 6f 4s deg. $2-min.aodcroffing thedame by 
a Meridiah-which maybe torhe Eaſtwards of the-Metidian of 
Summers mo 2 ee miles, :the point of the mere on of this 
paralle! with chat Mexidianisthe traverie point, repreſenting-in 
the Chart the place where'the Shipthenis + | Io þ HOU 
For: it 38 tobe: conceived in this Chart,” that the degrees of 
the Meridian incerſepted betrvecne the Latitudes- of two places 
are as4 ſcale for theſe rwo places; to meaſure not onely their-dif- 
ference of Latirade.;bur likewile their diftancein theit Rumbe,as 
4lÞ che diftance of their Meridians,,  G$Þ» Bur 
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But becayſe it often falls our, rhar in Sayling from place to 
-place, a Ship runnes nor neere the Rumbe of the two Places by 
-many huaJred Miles,e{pecially in fayling by the Arch of a Greae 
-Cirole, which is the moſt exquilite manner of Sayli where- 
in a man ſhifts his Courſe often, and runnes much rin one 
{Lacitaderhen inanother,asby the former Example may appeare: 
Therefore oncein chree or foure dayes, or ſo often as you alter 
-your Courſe much, you may transferre or ſet downe your recko- 
. - ning our of your Booke into your Chare. As in tratsfercing the 
- former Example, you may ſet downe the Prong end Eafting 

 Ofevery of the Courſes ſeyerally, bur for brevities{ake wee will 
bring them iato three parts (and ſoalio we ſhall not much ere) 
- And thus forthe rwo firſt Courſes, namely NE, > point Ea- 
+ſterly 600 Miles,and NE by E, 300 Miles, I find inthe North 


 colume 547 miles, and in the Eaf! comme North: | Eee. wn —_— 
3 Miles: Alſo for che chree next i ale | - 


ing uptheNorch and Eaſt colums,l find $47} 1 733: 
-che Norrhing to be 459 Miles; and the Eaſt= | 459} F050: 
-ing rogo miles, Alſo for the two lat Cour» | ___<&t|_ 1157 
-fes, Ind the Norching to be 4x Miles, and1 1047} 2920 
-the Eafting 115 7 miles. | | | PR BENS | 

| Now to transferre'theſe into the Chart , 1 confider that 547 
Miles is 9 Deg. 7 minutes, which added to the former Laricude 
-32 deg. 25 Qin. makes Latitude gr deg- 323 min, fnwhich Eati- 
.ende I runne aParalſe! , then conſidering thar 7x3 Miles is'ry 
deg.. 53 min. Icakethis x1 deg 53min. 1ntheMcridiangaſmuch 
above. the one Latinde as amps prove bas rn re” JT 
Gy. ob-Min. tO 420: 53 min. and chis 1 ſerintheforelaid!Pa- 
allel from che Meridian of Sumazerc- Tenth tothe Ealtwards, 
and cheremake the point B, then reducing 4.5 9 Mild imo Dey. 

it makes 7 deg. 39 min. which addeJ.co 4x deg;'3 2 min.mictkes 


Latitude 49 deg. 11 min, Alſo the Eafting -x050"miles! a?6 v4 

deg. 30 min, the halfe whereof 8 deg. 45 mire. J takein the Me- 

-ridian from above 4x deg. 32 min; benearh-49 deg.” r1 mines, 

namely from 41 deg, 20min. togodeg. 5 min, And — | 

Geabled (becauſe ic 1s bur the ha'fe) 1 ſer, fromtheMeridian 4 
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Now for the forme of ſetting downea Reckoning although he 
which is accuſtomed to keepe it in this manner,may haply by uſe 
and praRice diſcerne how to order ic ina bercer way than i can 
preſently preſcribe or thinke upon, becan{e he hath occafionoften 
ro conſider it in eyery particuiar : yet in the meane time I con-. 
ceiveit will be fic ro have a Booke in f9/ro, that is, two Leaves to 
a ſheet of paper, and to keep the left lide of you booke yoid, that 
you may write therein all iuch Occurrents as you ſhall rhinkere- 
quifite. As namely, the Winds and the Points. of the Compaſſe -- 
upon which your Ship lyes, and what allowance you make for 
Leeward-way whea you ſayleby a Wind, the number of Glaſſes 
or Houres, and how many Knots or Miles in each houre, alſo the 
Latitudes which you find by obleryation of the Meridian-alti- 
tude of the Starres, and what elie you ſhall thinke remarkable: 
But before all this,the title of the Voyage in theſe or like words. 


The Tournall of our Voyage intended by Gods aſsitance 
from S. ]. in the Latitude of 32 ate. 25,min, tothe 
coaft of England, &c. 


The right hand Pages,or the right ſide of your booke through- 
ont may by lines be divided into x 2 Columes,as in the Example 
following doth appeare. In the firlt Colume may beexpreſied the 
day, in the ſecond,zvoreth,(orar leaſt once in the top of the page) 
likewiſe in the ſame 2 Colume, being large enongh , may be ſer 
downe the Latitndes which you find by the Meriden-altirudes 
of the Sunne.at ſuch times as you make obſervation. Inthe third 
Col.the courie(the Leeward-way,ifthere be any leeing allowed.) 
In the 4, the variation of the Needle, In the 5, (having made al- 
lowance for the Yariation) ſet downe the Angle of your Rumbe 
with the eridiav. Inthe 6 Col. ſer downe the diſtance in miles 
run upon that R»-be. In the 7,8, 9, and x0 Columes, the Nor- 
thing or Southing, Eaſting or Weſting, thereto anſwering, as you 
ſhall find ic by your Table. In the x x, your Latitwdes by dead 
reckoning. And laſtly, inthe x2 Colume, you may ar ſuch times 

as you thinke fitteſt , ſer downe your Longitude from the place 
 fremwhich youficſt departed, or the difference of Longitude 

from placeto place. 
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For an example, we may frame a reckoning berweene the two 
Places before mentioned, namely from Summers-[{ands tothe 
Lizerd, whoſe diſtance in their rumbe we have before ſuppoſed 
to be 3299 miles as ſome Charrs make it, and conſequently their 
difference of Longitude 70 deg. ] wou'd not be underſtood as if 
J affirmedic to be ſo much , for I ſuppoſe it is lefle J was there 
indeed about 2> yeares paſt and inrvayed it, and then kept a rec- 
koning both-outwards an homewards , but J have loſt thoſe 
reckoning, long fince, and have forgotten what they were, and 
inthis cale it matters not, for whether the ſuppolition be neare 
the truch or nor, ic ſerves ſaficiently to exemplifie che rule,chac 
being the end for which it isuſed. Bur it their diſtance be 3299, 
ſuch miles as containe onely x000 pales ina mile,the ſame being 
reckoned in ſuch miles as we have betore-mentioned, namely in 
ſach whereof 60 make a degree ofa great Circle , which as we 
finde containe 6120 feet in a mile: there diſtance will be little 
more then 2695 miles, and conſecuently,the difference of Lon- ' 
e1rude little more then-5 5; degrees. 
Lec us therefore ſuppoſe the difference of Longitude between, 
thoſe two places to be 55 degrees, and their Latitndes to bethe 
fame as before, namely of the one 32 deg, 25 min. and of the 
other 5o degrees. And let the Courſes,Dittanees and other ob- 
ſervations from Swmmers-[lanrds to theLizard be ſuch as before 
is ſhewed. 
This ficſt entrance inthis Journall(which is the 2 0 day of Fe- 
bruary ) is thus 10 be underſtood ; namely that from the time of 
ſrceing faile( which we ſuppoſe co be che 19 of Febrwary )rill the. 
20 day at noone, the ſhip lies away and makes her way good rp- 
on the Northeaſt and by E. point of the Compaſle ; but the vari- 
ation being 8 deg.to the Weſtwards ( as inthe fourth colume ap- 
' peates)the rutnbe upon which ſhe hath runne is from the North 
ko the Eaſtwards onely 48 deg.as is expreſled in the 5 colume{ ic 
Is indeed 48 5 deg. but che ; deg. we omit as for the other cir- 


cumſtances not to be regarded ) upon this rumbe ſhe runnes 48 
miles, as in the 6 colume appeares.and anſwerable thereto I find 
in the Table before-going. the Northing i Þe 5 2 2; miles, and 
che Eaſting 57 -4 miles, as here in the 7 2124 © comes 18 ou 

| Yy 
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by theſe: numbers 522 and 579 ( for the firlt figure towards the 
right. hand fignifieth. che:tenth parts of a mile, the ref! Miles.) 
Hence then the Northing berrg 5 2 miles, if that beadded to the 
Latitude from which ic is reckoned, namely 32 deg. 2 5 min. it 
makes the Latirude hereto be 3; deg.x7 m.as in the 11 colume. 
appeares. In like ſort.che ſecond entrance being the 21 of Febru= 
ry , ſhewerh that from the 20 day at noone to the 2x ſhe made 
her way good upen Northeaft and byEaſt point of theCompaſle, 
bur the Variation being £ deg. Weſterly, the angle of the tumbe 
with the trne Meridian was from the North to cheEaſtwards 48 
deg. and{o {ayling xoo miles, che Nor. hivg is 69 ,3-miles, and 
the Eaſting 74 , 5 miles ; ſothat the Latitude now is 34 deg, 24. 
min, and the like is to be nndertiood of all the reſt: 

Touching theLongiruJe expreſſed in the laſt colume,although 
areckoning may be kept and ſet downe without it, 'yetitis of 
yery goodale,and how to convert the Eafting or Welting,(that 
isthemiles expreſſed in the Eaft and Weſt co:umes of your jour- 
nall) intodeg. and min. of Longitn {e, we will ſhey afterwards, 
as. alſo how you may eaſily corre& your courſe, and give the 
true courſe or rumbe allowins the Variation. 

* Butfirſt toproceed with this Journall, obſerving the Meridian 
alritude of the Sunne upon the 23 and 24 of February |] find that 
my Laticude upon the 24 day is 39 deg.z6 min. whereas by dead | 
reckoning it 1s but 39 deg. 28 min. fo the difterenee is $ more - 
Northerly ; but being well affured of the Latitude found by Ob- 
ſervation, Icorre& the dead reckoning thereby, which may be 
done by. the Rule of Proporticn ſaying ; © | | 
| As the ſomme of the North colume 3125. Co: ar + 6, 505r5 
To the ſumme of the Eaft colume, 4300 —— 3» 63347 
So the foreſaid increaſe Northerly _. — I, 90309 
To the increaſe Eafterly, TIO _ — 2, 04178 
that is 11 Miles : for the firſt place towards the. right hand is 
onely for the the renth parts of a mile, - 7-94 
The ſame may alſo ſufficiently be found without the Rule of 
Proportion by the fore-going Tab/e , onely for looking there 
under the Degree upon _ T havefayled ; namely, _ 54. 
© -.- .. - 
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deg. for $ miles or 80: tenths of a mile, though 1find not the 
{ame exaRly, yer 1 find one which isneere it, namely $2, and a= 
gainlt jr in the nexc coliaterall colume 113, which is xx ,+ miles, 
{ being too much by ,3 ofa mile, becaule the other js roo much 
by .* ) J adde therefore inthe North colume of the journall $ 
miles and in the Eaſt colume 1 x miles : And ſo whereas by dead 
eckoning,che nocching was but3o4, 5 and che eaſting 4rg miles: 
now having corrected it by obſervatien, the Northing is 31 3 . 4 
miles, and Eafting 430 miles. 

In like fort uponthe 27 day,l ſhould by dead reckoning bein 
the LarituJe of 44 deg.og min. but by a cleare and goodobjerva- 
tion, I find my ſeite in the Latitude of 43 deg. 55 min..chat is not 


-— Jo much northerly by 14 min, therefore tocorreR iti pntin the 


' South colume 14 miles or 1 40 tenths,and ſeeing my courſe was 
berweene the North and the Eaſt, and char | find my ſelfe co bee 
Jeflero the Norrthwards,that is, more tothe ſourhwards'then my 
reckoning , therefore in probability I am al(o lefle ro:the-Eaſt- 
wards, that js more tothe weſtwards then my reckoning; but to 
find how much,I looke inthe foregoing Table for the degree up- 
on which I have ſfayled, being from the North part of the Meri- 
. dianrto the Eaſtwards 60 deg, and under 60 deg. I looke for 1 
Miles or x 4@ tenths, andagain it in the colume adjoyniny 
find 243 which I ſer downe in my journall inthe weſt colume, 
and ſo ſubtraRing the firſt from the Norch colume , the other 
from the Eaſt : 1 find that whereas by dead reckoning Iſhould 
be to the northwards 273, ; miles and co rhe Eaſtwards, 465 , 7% 
Now having correRed.it by obſervation, I find thatfrem the 2.4 
day till chis time,I have runne more northerly thenT was by 259 
,y miles, and more Eafterly by 441,53 miles. 1 
© Burt if your courſe be neere the Eaſt or Weſt, it may ſufficeto 
correct it in Latitude onely, as in the exampleof the 8 of 4farch 
appeares ; ſor in thar cafe you cannat corteR rhe Longitude bur 
from forme further gronnd, Se oh. 
If there be any current you may note ir as is done inthat Ex» 
araple following the 8 of Afarch. | | F 


Now 1} you wouid ſer downe this reckoning npoit the Plaine 
pr Comnon See-rheve ; Firit, iſ you defireto exprefſe ; xd 
#2 aves 
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dayes account, you may begin for rhe 20 of February; and make | 
a pzickin yourplare enact may be from the place from which you l 
ſe: ayle to ca Norchwards 527.3 miles, andiothe Eaftwards: _ 
57.4; aud ſo will this point bs diftanc from the pl2ce of your fer- | 
ting tay!e 78 miles Northeatt ,ang almolt a quatter of a point- | 
Ealterly : Ticn for the 21 day you make anocher Prick which 
may be from rhe forme. to che Norchwards 66 ,} miles, and ro: 
the Eaſtwards 74 {3 mies, - and fo you may proceed with the 
reſt, And thus you ſhall have'a Prick on the Plot for ever ll 
day moreexactly ſet-downe- then could be done after the or- 
dinary way. by, Couc!e and Djſence ,. or Courſe and [atitnde, 
eſpecially. becauſe. in [yning the Plor', there are nor, nor can= 
not. conveniently be drawre any. more then the 32 Foints of 
the Compaſſe ; to wit , nor halfe Points, quarters, or ſingle 
oe: 

ut if you defire not to ſet downe eyery dayes reckoning 
{ which 1s not neceſſary to be done ) you may ſer downe every 
of theSummes as they are corrected by obleryation after rheſelt- 
ſame manner. | | 

Or youmay adde together all thoſe ſnmmes;, and ſo the 
furnme corall of che North colume will be 1049 miles,and of the 
Eaſt Colume 2 345 miles ; therefore in the eferidian of the 
place from which you depart, you may ſer downero the North- 
wards of that place 1049 miles, which will fall in the Latitude of 
49 Degrees 54 min, a!molt, and from thence io that ParalleHer: 
downe directly ro the Eaftwa:ds 2 34 5 miles, and there make a: 
prick for the place where the Ship then is the tenth of March , 
and to is all this reckoning ſer downe at once, 

If you keepe reckoning according to Hercatoy , it will bere- 
quifit ſometimes to ſum gp your reckcnings paft,name!y ſo often 
as you make any notable a!rerationin your Courſe : And ſo this 
reckoning. or any other may-be ſec downe almoſt aseafily on 
Aercators-chart, the ditference is,that here you muſt often alter 
your Scale, becaule the deg. of Latitnde on this Chart are nor e- 
quall bur grow greater . greater towards the Poles.Now then - 
the diſtance of rwo places is ro be meaſured by that part of the: 
Ateridias which is intercepred berweene the Latitudcs of thoſe 

| o.. 


—_— " —— ee 
> > _— 
* — ——_————_—_—_ <——_———_—— 


>= yr —_—— 
wr re VAR _— AI 


ou — 


Do yy 


TT. 


ot W09 wroomony boar 


OED oy ts yer non Er re 
—_ wee rv | cn th 


a p_ 
rr ere erred to = Rn ant renee ee = rut 


.* 
” s ants Aer - p 


| 
| 
| 
| 
1 


LS eee ere ro 
ne ee rr ere error re ner 
> 


«De BERIn ys tte DI en nn yn ei 
A Ce rome ter rn 
* 


li 
; 
f 
| 


4112 The Sea- mans Praftice, 


deg. for $ miles or 8o: tenths of a mile, though 1find not the 
{ame exactly, yer | find one which isneere it, namely 82, and a= 
gainlt it in the next coliaterall colume 113, which is x3 ,5 miles, 
{ being too much by , 3 ofa mile, becauſe the other js roo much 
by .* ) J adde therefore inthe North colume of the journall 8 
miles and in the Eaſt colume 1 x miles : And ſo whereas by dead 


reckoning,the nocthing was butzog, 5 and che eaſting 41g miles: 


now having corrected it by obſervatien, the Northing is 31 2.4 
miles, and Eafting 430 miles. | 
Inlike fort uponthe 27 day,I ſhould by dead reckoning bein 


.the LariruJe of 44 deg.og min. bur by a cleare and good objerva- 


tion I find my ſeife in the Latitude of 43 deg. 55 min..chat is not 
Jo much northerly by 14 min, therefore to correR it Þ put in the 


' South colume 14 miles or 1 40 tenths,and ſeeing my courſe was 


becweene the North and the Eaſt, and chat | find my (elfe co bee 
Jeflero the Northwards,that is, more tothe ſourhwardsthen my 
reckoning , therefore in probability Iam alſo leſſe ro:theEaſt- 
wards, that js more tothe weltwards then my reckoning ; but to 
find how much,l looke inthe foregoing Table for the degree up- 
on which I have fayled, being from the North part of the Meri- 
. dianto the Eaftwards 60 deg, and under 60 deg. I looke for 1 
-Miies or 1 4@ tenths, - and again it in the colume adjoyniny 
find 243 which I ſer downe in wy journall in the weſt colnmey 
and fo ſubtraRing the firſt from the North colume , the other 
from the Eaſt : 1 find that whereas by dead reckoning Iſhonld 
be tothe northwards 273, ; milesand to che Eaftwards, 465 . 7. 
Now having corrected it by obſervation, I find that frem the 2.4 
day till this time,I have runne more northerly then wasbyz59 
,y miles, and more Eafterly by 441,53 miles. on <f30% 
© But if your courſe beneere the Eaſt or Welt, it may ſufficeto 
corre it in Latitude onely, as in the example of the 8 of Aſarch 
@ppeares ; forin thar cale you cannot cortedt the Lopgirude bur 
From: ſome further ground. ts ares tre 
If there be any current you may note it as is done in that Ex» 


-ataple following the 8 of March. 


Now} you wouid fer downe this reckoning npott the Plaine 
pr Common Sea: chart : Firſt, i('you defire to exprefſe oy 
| +" BR. aves 
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day2s account, you my begin for tlie 20 of February; and make | | 
a pzickin yourplate'tiac may be from the place from which you 4 
ſe: ayle to we Norchwards 52,3 miles, and co the Eaftwards: .— 
57.4; aud ſo will this point be diſtant from the pl2ce of your ſer- | 
ting tay!e 78 miles Northeatt ,ang aimolt a quarter of a-point- | 
Ealterly : Tien for rhe 21 day you make another Ptick which | 
may be from the forme. to the Norchwards 66 7 miles, and ro | 
the Eaſtwards 74 {5 miles, and fo you may proceed withthe if 
reſt, And thus-you ſhall have a Prick on the Plot for ever lf 
diy moreexactly ſet-downe- then could be done atter the or- 
dinary way.-by, Couc!e and D;ſtence ,. or Courſe and Latitnde, 
eſpecially. becauſe. in [yning che Plor', there are nor, nor can=- | 
- nor. conveniently. be drawnre any. more then the 32 Foints of 
the Compaſſe ; towit , nor halfe Points, quarters, or ſingle | 
Degrees. 

Buc if you defire not to ſer downe every dayes reckoning | 
| 
| 
| 


{ which 1s not neceſſary to be done ) you may fer downe every 
of cheSummes as they are corrected by oblervation after rheſelf- 
ſame manner. | 

Or youmay adde together all thoſe ſummes; and ſo the 
fume corall of che North colume.will be 1049 miles,and of the | 
Eaft Colume 2 345 miles ; therefort in the eferidian of the | 
place from which you depart, you may ſer downeto the North- 4 
wards of that place 1049 miles, which will.fall in the Latitude of | 
49 Degrees 54 min. a'molt, and from thence io that ParalleHer: | 
downe direQly ro the Eaſtwa:ds 2 345 miles, and there make a: I 
prick for the place where the Ship then isthe tenth of March , | 
and io is all this reckoning ſet downe at once, + | 

If you keepe reckoning according to Mercator, it will be re- 
quiſit ſometimes to ſum gp your reckcnings paſt,name!y ſooften 
as you make any notable a!rerationin your Courſe : And ſothis 
reckoning. or any other may: be ſer downe almoſt as eafily' on 
Aﬀercators-chart, the difference is,that here you muſt often alter 
your Scale, becauſe the deg. of Latitnde on this Chart are nor e- 
quall bur grow greater _ greater towards the Pcles,Now then : 


the diſtance of rwo places is ro be meaſured by that part of the: 
Ateridies which is incerceprted berweene the Latitudes of thoſe 
\.- __ 
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two places; Or if both places1ye in one and the fame Latirude, 
their DiRance is meaſured by a Degree or other lefler quantity, 
takenabout that Latitude ; namely,halfe above,and half beneath, 

Wherefore if you would make a Prick or Traverſe-point in 
Mercators-Chart, aniweripg to your Reckoning for the firſt day, 
-namely until! the 20 — at Noone, it appeares by your 


Journall thar Prick muſt be to the Nerthwards of the place from 
which you departed 52, Miles,and to the Eaſtwards 57,7 miles. 
Now in ſtead of the North or South columes, you may more 
conveniently uſe the laft Colume but one,fhewing in what Lati- 
rude every account doth fall; and fo ir appeares, char the Prick 
for the 20 of Febrxary muſt be in the Latitude of 33 deg.r7 min, 
Therfore in che Meridian-of the Summer-Tlands from which you 
departed, makea prick in the Latirude of 33 deg. x7 min. and 
from that Prick fer down to the Eaſtwards in the {ame Latitude 
57:5 miles, and-where irends is the Traverſe-point anſwering 
to the 20 of February : the like may be done forthe 21 day, and 
{o for all the reſt, This 58 Miles may be raken in the Meridian 
from the Laticude of 3 2 deg. 22 min. to the Laticude of 33 deg. 

20 min, or otherwiſe you may takethe halfe of ic which is 2 

Miles abouc the middle betweene both Latirudes and donble it. 
Bur it is ſufficient ro ſer downe the ſummes of every two or 
three dayes accounts , or ſo often as there is any notable Diffe- 
rerce in your.Courfe-; Thus it you would make a Prick in the 
Chart, anſwering tothe 21 of February being the firſt Summe; [ 

ſee by the Journall that 1t muſt be in the Latitude of 34 deg. 2 

min. and to the Eaftwards of the place from which I depart 
x 32, Miles, Therefore1n che Mcridian of the place from which 
] departed, I make a Prick 1n the Latitude of 34 deg. 24 min. and 
from thar Prick [ ſer in the ſame Latitude to the Eaſtwads 1 32. 5 
Miles, and where ir ends is the Traverſe-point anſwering ro the 
- 21 of Februa:y being che firſt ſumm?. This 1 32 miles may be ta- 
ken 1n the Meridian within,or a littie withour the-two Latirudes 
as before, namely from 32 d2g. 20 min, to 34 deg. 32 minutes. 

In like ſort, if you would make a Prick for the ſecond Summe: 
being the 24 of Febrwary. it there appeares thar itmuſt be in the 
Laticude of 39 deg.z6 minnres, and to the Eaftwards of the = 
verſc- 
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verſe-point laſt before made 430 Miles; therefore in the Meri- | 
diay of that Traverſe-point I makea Prick in the Latitudeof 39 

deg, 36 min. and from that Prick I er to the Eaftwards in the 

ſame Latirude 43o miles, and where that ends, is the Traverſe- 

point anſwering to the 24 day, and the like is tro beunderſiood 
of all the reft. 205 | 

- Now this 430 Miles may be taken ſeverall wayes ; for firft if I 

rake one Degree abont the middle of that. part of the Meridian 


which is intercepted betweene the Latitudes of rhe two places. 


(as from 36 deg. ;o min. to 37 deg.zo minutes) and that degree 
even Limes taken is 420 Miles, then abour the middle, namely 
37 deg. I rake x6 minutes more, andfo ] have 430 Miles. 

In like manner, you may rake two deg, or x 26 miies, to mea- 
ſure it thereby, which may be taken from 36 deg. to 38 degrees, 
and the reſidue about 57 degrees, as before, &c. © —_ 

Or you way take the halte of 430 Miles, namely 215 Mites, 
which 1s 2 deg. 35 min. which muſt be rgken as before, about the 
middle of that _ of the Meridian which is intercepted be- 
tweene the two Latitudes, and that doubled is 430 Miles, to be 

ſer ro the Eaſtwards as before, _ 4 TIS 

Aud thus may this or any other Reckoning be ſer downe with- 
out knowledge of the Longitndes, buc more aptly and exattly 
by ſome Longirudes knowne; for then ſhall yon have 1n the two 
laſt Columes the ſubliance and principall ſcope of your recko- 
ning ; nainely, the Laticudes and Longitudes of all Places as you 
Sayle, which may more eaſily and exaRtly be exprett upon this 
- Chart, then the Eaſterly or Welterly diftances, Therefore how 
this alſo may be done we will ſhew, bur firſt ſomerhing touching 
the Compaſs and the Fariation thereof, which ought not to be 
neglected in a'Reckoning, 
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Of the V uriation of the Compaſſe, and how to refiifiea 
Courſe by the Variation kriomne,, _ 


5251 Mongſt all the MyReries which God hath of late 
{RICE yeares difcoyered to the World for the farthe- 
SANE rance of Navigation, there is none more neceſ- 

SER {ary nor yet more admirable then that proper= 

Cd M\ \d ty of the Needle tonched with the Loadfione, 
EPA whereby in the vaſt Ocean where all Land- 
aile, yea even inthedarkeſt Nights andcloſeft weather, 
when neither Sunne nor Starres are to be ſeene : The Mariner 
(as it were by a Meſſenger ſent from Heaven) is taught. which 
way to dire his Ship, yeaas it were accompanied with a guide 
towards his defired Port. — 

For the Need/e touched, belides ather range properties hath 
this, to point our inall quarters of the World , the North and 
South parts of the Horizox, and ſo havinga Card thereto fitted 
with Rumbes and Degrees, it ſheweth all Points of the Com- 
paſſe, and degrees of the Horizon. , 

Yet very {eldome exaRtly of ic ſelfe withouc ſome further Arr 
and induſtry of him that uſeth it ; for though in ſome Places ir 
{warves not yet in moſt parts of the Wor:d,che North and South 
points of the Needle, have ſome variation from the true North ; 
and South Points of the Horizon to the Eaſtwards er to rhe 
Weftwards, which how to diſcover in kind and quantity , wee 
haye ſhewed here-to-fore. | 

It may be chought, (and ſome men otherwiſe learned before 
this Property was fully diſcovered,have ſaid )that this ſhouidbe 


" ſome blemiſh and imperfeRion in a Stone ſo precious : But it is 


fo farre from being an imperfection, that it makes it ſo much the 
more precious. Yet (as ] have ſaid) not without the Induftry of 
hioa that uſeth ir. Hee that is negligent or unskilfull to obſerve 
it, efpecially in long Voyages and various Courſes, may be led 
into many dangers by it, becauſe hee frames nor his mind to the 
Rule bur the Rule to kis mind, imagining it to be what it is bo | 
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and hence I ſuppoſe, ſprang that Cuſtome' of placivg the Needle 
Or-#/jars a Point or bale a point to the Eaſtwards of the Norch- 
peinc of the Card, thinking by tais meanes to ſhun the labour of 
obſerving the Variation, which indeed they might if the Varia- 
tion were the ſame inall Places and at all Times, bnt becauſe 1t ts 
not, this doth ofters increaſe the Errour, . 

Bur hee that diligently obſerves the Variation; finds (as [ fay)) 
no prejudice in it, only it requires daily,or ence in two or three 
dayes halfe an hroures worke, and this iabour it doth abundantly 
— ; for by this meanes he knowes at the preſent how to 
dire@ his Courſe, and for the fucure, by thoſe notes which hee 
Leepes of the Variations and Zatirudes by him obſerved , hee 
knowes (comming that way agaive) when heedrawes neere to 
any of thoſe places where ſuch Obſervations were made, and fo 
falls the more certainly with any place intended. 

There is further dijcovered of late, a motion or alteration in _ 
the Variation of the Neeale, and this is icarce yet certainly dil- 
covered, Bur comparing the Variations which were obſerved 
abour fifty yeares paſt, with thepreſent Variations 2 It appeares 
they are lefier Eafterly and more Weſterly by 6 or 7 Degrees, 
then they were at that time. For whereas the Variation hath 
formerly beefl obſeryed neare London to be 11 5 Degrees to the 
Eaſtwards, it doth now ſcarce exceed 4 Degrees, And chere. is 
the li kealteration (as J have heard by ſome Mariners ) inother 
parts of che World, which we now leave to the further diſcoye- 
ry ef Time and induſtry, and come to ſhew how to reQifle 2 
Courſe by tie Variation knowne. 


The Pornt of the Compaſſe upen nhich you Sayle, and the 
- Variation of the Needle knowne, to find the Rumbe or 
Degree upon which the Ship hath made 
hor Way. 


[| T is beſt that the Needle or Wyars bee placed dire&ly under 
the Fl/owey-deluce, or North and Soxth Points of the Card, 
and ſo inthe Rules following wee preſuppoſe them ro be. Noye 
then it is tobe underRood, that the Needle having Variation 
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( as for the moſt part ir bath. } the Ship doth nor make her way 

upon that Rumbe or Point ofthe Compaſſe which ſhe ſeemes rg 

{ayle gpon, bur either -more to the 'right hand or tothe left, ac+ 

cording as che Varjation is towards the right hand, or towards 
the left, and chat ſo niuch cowards the one fide or towards the 0- 
ther as that Variation is : We ſpeake nor here of Leeward-way, 
bur of the Yariarien onely. Therefore for the: ſolution of this 
Problem, you mutt know how-much the Yariationis, and which 
way ;. and how.this may bedone, we have briefly ſhewed upon 
the 1 2 Caſe of &ight-angled Sphericall Triangles , and the x5 of 
Oblique : which knowne, you may find the Angle of the Rumbe 
or Line of your Ships way wich the Aferidian : being the thing 
in this. Problems required, __  - - | | 

A Table of the: Angles of every Point and balfe Point of, 
the Compaſſe withthe MMeridias. | 
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Fox the effeting whereof, wee will iet downe two wayes; 
the.one by the Pen alone, the other Inftrumentally, If you doe 
it by Penalone, al:hough it be not hard to find what Angle eyery 
point or balfe point makes with the Meridian ; yet for your fur- 
ther eaſc herein, 'J have expreſſed the fame inthe Tabie before- 
going, the quarters of Points J have omitred, becauſe the Sree- 
rage vpona quarter ofa point is very uncertaine, (the points be- 
1ng undivided as uſually they are ) for a man by his eye is able to 
ouvefle yery nearely which is the middle betiweene two points, 


but he cannot gueſle fo neare!y which is the fourthparr, Yeti 


you defire any quarter , you way adde to the next betore-going 
almoſt 3 Degrees, namely 2 degrees-49 minutes. . 
Now then by the Magneticall Rumbeor Paint of the Come 


paſſe and Variation given : to find the true Rumbe, you are to 0b-" 


{erve theſe rwo Rules following.” 

1- {fthe Rumbe and the Pariation be both the ſame way frons 
the Meridian ( namely both to the right hand, or both to the left ) 
adde them together , and that ſumame is the true Rumbe from that 
part of the Meridian. | 

Net if that ſnmme exceed ge degrees , ſubtratt it from 19g de- 
grees,the remaner is the Ruambe ,from the oppoſite part of the Me= 
ridian, 

2 1fthe one be towards the right hand, the other towards the left 
ſubtratt the variation from the Rurbe , ard the remayner 15 the 
true rumbe. 


Tet if the rumbe be the ſmaller number, ſubtratt it from the Va - 


riation , and the remayner is the true rumbe the other way. 
Theſe Kules we ſhall endeayour to illuftrare by examples fols 
lowing. | 


Buc firſt for diſtinRtions ſake, we fay- the rumbes-or degrees 


from the North towards the Eaſt,are towards the righthand and 
ſo from the South rowards the Welt , but frgm the North to the 
Weſtwards,on the left hand, and fo from the South Eaſtwards : 
For a mans face being towards the North theEaſlt is on his right 


hand, and the Weſt on his left s &c, 
In like fort for the variation of the Compaſſe, if it have Eaſter- 


ly variation ; that is, ifthe Needle and Flower-deluce of the Card 
I "_ | Rand. 
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ſand to the Eaſtwards of the North, we ſay that Fariation is to- 
wards the right hand, for not onely rhe North point but all other 
Points ofthe Compaſſe dire a Courſe more towards the righe 
hand then they would doe, if there were no Yariation. And fo 
if it have Weſterly variation ; that is, if the Needle and Flower- 
deluce ſtand to the Weſtwards of the true North-point of the 
Horizon, wee ay that variation 1s towards the left hand , fora(- 
-much as-not onely the North-point, bur all the other Points of 
the Compaſſe, ftand more towards the left hand then they would 
doe, if there were no /ariation, this being premiſed we come to 
give Examples of the two Rules before-going. 

T7, Let the Magneticall Rumbe er Point of the Compaſſe bee 
North-eaſt, and the Variation 10 degrees to the Ealtwards : I 
"demand the true Rumbe. 

Here the Rumbe and YVaration are both one wayes ; that is, 
both towards che right hand , therefore, 

To the Magnericall Rumbe beipg N Eafterly, 45 deg. co m. 


Adde the Variation Eaſteriy — 71odeg.oom. 
The ſumme is the crve Rumbe N Eafterly, «55 deg. oo m. 


2. Admit a Ship ſay!e upon the North-point ofthe Compaſle, 
and that the Variation bee 10 deg. to the Eaſtwards : how doth 
ſhe make her way. 

The Magneticall Rumbe is North, that is, oo deg, oo m. 

To which adding the Eaſterly Variation, -— 106.deg 05m. 


- Theſummeis the Angle from the North-part D 
ofthe Meridian'co the Eaftwards 4 c 30. &g-00.M. 
Which is almoſt N by Eaft,and fo hath the Ship made her way. 
3. Let the Point of the Compaſle be Eaft 3 point Northerly, 
thar is from the North to the Eaſtwards 7 { points which 1s $4, 
deg. 22 min. and the Variation as before 19 deg. ro the Eaft- 
wards : I demand the true Rumbe ? 
To the Mzgnericall Rumbe being North-eaft, £4 deg. 22 m. 
Adde the Eafterly Variatipn, ro deg. Oo Mm. 


O_o 


' The ſumme is the Angle from the North, == g4 deg. 220. 
Which ſubtracted from —— =-— 108 deg. com. 
There reſts the erue Rumbe South-eaſterly, 85 deg. 38m. 

4 Ex- 
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4 frapls: Lo the courſe by the Compaſſe be Weſt and 
by South, chat is 7 Points from the South co the Weltwards, or 

8 deg. 45 Min. and ler the Variation be as before 10 deg.to the 

zaſtwards : what is the rrue Rumbe ? 

.To the Magnericall Rumbe S #eſterly, ——' 98 deg..45 m, 
Adde the Eaſterly V ariation, Bhs — = ru 79 Me. 
The famwe is che true Rumbe S Yefterly, — 88 deg. 45 m.. 

You may concelve that the Rumbe and ar iation are here both- 

one Way ; namely, both from the Meridian towards the righe 
hand ; For the Variation of the North point is, trom the North 
cowards the Eqft, and conſequently of the Soxth point from the 


South towards the Weſt , both rowards the righe hand of the- 


eHeridianas the Rumbe is. | 
Example. Lertthe Courſe by the Compaſſe be Weſt, that is, 
from the South to the Weſtwards 8-Points,or go degrees, and ler: 
the variation be as before 10 deg. to the Eaftwards : T would 
know the true Courſe or Rumbe ? 
To the Magneticall Rumbe Sourh-weſf, — godeg. oo m.. 


Adde the Variaticn Eafterly, — IO deg COM. 
The fumme is the Angle with the Seurh- 7 q 

part of the Meridian, es FOO deg. Oo Mm, 
W hich ſubtracted from — 1 2o deg. 00M. 


There reſts the true Rumbe NV weſt, — &#g dcg. com. 


Let the Conſe by the Compoſe be cf; that is, from the North 
to the Feſtwards $ Points or 90 degrees, and ler the Variation 
be 16 deg. to the Weſtwards : I demand the true Rumbe ? 

To the Magneticall Rumbe N #eft,.. —- godeg. com. 
Adde the Variation efterly, —— -—— Todeg.oo Mm. 


—, — - — ———— 


The ſumme is- — — 100 deg. 00M. 
Which ſubtraQted from ©&x>> = ——- 180 deg. oo M.. 
There remaines the true Rumbe S eſt, = Yodeg. oo me. 


Objef. The Magneticall Raumbe being here Welt go deg, why 
fhould it not aſwell be counted from the South, as fr5 the North. 
Av(w, It may be counted fromeither, for as it is cFunted here - 
from the North co the Weltwards it falls under ihe = Rags 
: ; ecaue- 


Cn—_—— e_—_ _ ——_—_——_— a - PRs y-- 
YRS: US. 4 AOL OA RES 1 ES 


| 
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becauſe the Fariation is the ſame way : But if it bee reckoned 
from the South to the Weftwardds, it falls under the 'fecond Ryle, 


whereof we now come to give ſome Examples , ſuppofing theſe 
already given ſufficient to 11luſtrate the firlt Rule. 


7 Example. Let the Point of the Compaſſe be A' N zy , and 
the Yariation io deg, Eafterly : I demand the true Rumbe. 
Prom the Magneticall Rumbe N-#/ : == 22deg.zom 
* 'Subtrat the Eafterly Pariation —— Jo deg.com, 
The remainer is the true Rumbe NW -— 123 deg.zom, 


' $ Example.- Let the Point of the Compaſſe be Notth, and the 
V ariation Ealterly 10 deg. What 1s the true Rumbe. 
From the Eaſterly Yartation — -— Io deg. o0 m. 
'Subtra&t the magneticall Rumbe NW - —— oo deg. oo m. 
The remainer is the true Rumbe, the orher | " 
way, namely N E - 109g: 0pM- 
Objeft. The Magneticall Rumbe may as well benamed Nerth 
Eafterly, ov deg. oo min. - | 
Anſw. Ir may, but then ir is ſubje<t to the firſt Rule, as in the 
ſecond Example. 


9 Example. Let the Courſe by the Compaſſe be Welt , that 
1s, tcom the North to the Weſtwards & Points or go degrees, 
and ler the Variation be as before 10 degrees to the Eaſtwards : 
what is the true Rumbe ? 

From the magneticall Rumbe X#/: =-— godeg.com. 
Subtract the £aſterly Fariation, — to deg. oom. 
There reſts the true Rube 0: —— $godeg.com. 
Here the magnericall Rumbe migit aſwell have beene South 
Weſterly 99 degrees , and ſoit had fallen underthe firſt Rule, as 
in the-ftit Example. | 
" 10 Example. Let the courſe by the Compaſle be Welt ; that 
is, from the South to the Weftwards 8 Points or go degrees, and 
let the Variation be 19 deg. ro the Weltwards : I demand the 
trae Rambe ? 
From the magneticall Rumbe S jy : go deg. oo M. 
Subtract ahe Weſterly Variation mw  r6deg.co m. 
1% remainer 1s the true Rumbe $ F/ ; -— go deg.oo m. 
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-..-IfrheRumbe hers had beene reckoned from the North'as 5 
the fixt Example, it had fallen under the firit Ruig.' NG bas 
1lluſttacion -of the er foriner 
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; - By.this you may readily find the rracRambe for any Courſe 


and Variation. given, - i 1 F. £5. 31h £113 
_ - Earifyoutuine the Norcbpointof th Circle; from the. 
North paint of the lower, ſo many degr- and the ſame'way that 
the Variatian is, and thenlooke.in the ſame upper Circle for the. 
Magnetica]l cousſe or point-of the Compaſle propoſed, you fhall 
find right under it inthe necher Circle what number of deg. the 
ame is diſtant from the N. or South points of che erne Meridian. 
towardsthe Eaft or W, which is the true Rumbe bere required. 
As, ſuppeſe the Variation to be ro deg.Eaſterly,andthe courſe 
by the Compaſie Eaſt halfe a poing Northerly, and there be re- 
quired the true Rumbe?. | 

J ruxne the North-poine of the upper Circle from the North- 


point of the lower 10 de . to the Eaſftwards ; and then I looke- 
in the nppet Circle, for Eaft halfe & point Northerly, and Aga 
under it in the nether Circle I find $5 deg, and about one halſe, 
nambred from the South parr#7Jche Meridian towards the Eaſt y. 
therefore I conclude that, ©. ne Rambo required, is from the. 
Sonch rowards the Eaſt 85 5 degreesand ſomething more. 

By this [»/trwment allo (if you uſe the Pen onely,as before wee - 
thewed) you ſhall readily ſee whea go add,and when to ſubrradt.,, 


Cunay, XL. 


Tokeepe 4 reckoning of your Longitude, and ſo to ſet downe 4 recs... 
w_ hewing ty Longiede and Lainlk _— | 4 


SEEN the Example before given.of a Journal, wehavein - 
pc po the twelfe and la Colume , expreſſed in ſuch places . 


By abs, and Latitudes given : t0 find the Difference of x 
O, * . | 


* "AF Rudiavig ja Proportion, Tothe T avgent of the Runbe + 
So is the Di r i of Latirnde in MoriSlonaE parcs, _. 
To the Differexce of oe” rag in Miautes. | 
_ As let the Rumbe be North-eafterly 48 deg. and fu 

Ship zo cagge upon rhis Rumbe, from phe [acicade of 33 deg; 25 


_—_— 


* —  o—_ 


| The Sex:mans Profle; 5 
min. into the Laticude of - - 24 min, there is required the 
— Longitude. here _ > of” 

The Meridionall parts anſwering to —. 34 deg. 24 Mm: 2206 
The Meridionall parts for — = : br. 2058 
The Difference of Latirude in ſuch pares,is 142: 

Say then, As Radins is in Proportion 
To the Tangent of the Rumbe ro 48 deg. comm. 10,0456 
'Sodifference of Latitude in Meridionall parts 143. 2, 1523 
To the difference of Longirude in Minutes x58 2,1979+ 
 Thefe Minntes converted into degrees,are 2 deg. 38 min. which 
'ts the difference of Longitude required, as the lame isexprefſed 
in the Journall againſt the 21 of Febrwary. | 
And thus {ayling uponene and the ſame Rumbe, you may find 
the difference of Loogitnde,and ſoften as you alrer your Rumb-. 
ſo often working by the-ſame Rule, you ſhall have all the Diffe- 
ences from Place toplace , which added together , make the 
whole difference of Longicude, .. 2 
Bnc you may alſo find the difference of Longicude neare e- 
ough at one operation for many ſeyerall Rambes and diftances; 
provided thatthoſeRumbes difternot much 'nor one from ano- 
ther, As in the former Journall from the 27 of February till the 
ſecond of Aſareh, I ſayle by ſeverall Rimbes and di'inces from 
theLatictide of 43 deg. 55 min: into the Laricnde of 48 deg. if 
you would find the difference of Longitnde hereto animerable, 
at one operation, it may be done by this Rule: 
As the differenceof Longitude in Miles, 
- Is to the departure from the Meridianin miles ; 
So is the difference of Laticudein Meridionall parts, 
To the difference of Longitnde in Minntes. ; 
As in that Example, the difterence of Latitude for all thoſe 
'Conrſes, as In the North colume appeares, is 2444. - 
' Thedeparture from the Meridian, as there ip the Eaft colume 
-appeares, is 6307» # | - 
The Merid.pares forthe Latitude of 43 deg. 55 min. are 2939 
»>Fhe Merid. parts for the Laricude of 48 deg. oo min, are 3393 
rar ialeniaMeddloaPpanb 5D: - 
IS 3 . 


” 
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Say then, Azthe Sfmt Lacitude :,24.44,: £05 47 &;, 6. 61391 
To the departure from the:Mexidiati, 6391 : 57 975-957994 
Sothe difference of Latirude in Merid PRgfsu $531 1.245478 
To the difference of Longitude i in Mines, \\-'pfo © 29591, 
Which reduced into degrees, is'x 5 deg.zo Min.; Aud group ro 

the former Longitude 21 deg. 38min. | 

Gives the preſerx Longuude 36 deg; 38m. for. che «of, Marth. 

"The like maybe done for "the 'acroune:tom:. the. ircond of 
March to the fiftof the ſame &F.. 

But if your Courſes. and Diſtances runne,, be All neere tO ORE 
and che ſame Parallel or Latitude (45 in this Jonrralt they ni 
fromthe 5 of arch to ed, from et the $.co the 76) ) ihe 
is {ipticienc co find whar Longicude in char Paralle}'is Us 
ro the miles of Eaſting or 4 ting, Or dcparrute from the 
Uian by this Rule. ©. 

Asthe fineCompl: Ion of the ea % that Parallel,” 

1s in proportion to _ © at 2 "MY + o 
So.is the : none of} lex nehgs, Para mt yo te hs _ "n 
To the difference, of L ngirude in? re RT Ee 

As from the 5. of March to rhe 8, the Laticude was neere 56. 
deg. che Eaſterly, diſtance 186, +1 Miles; 3 THO big the dife' 
fecence of Longitude, ſay , 

As Sine complement 1 the Latitude: i c deg £9 mn, 2] 9 >. 
To. Radigs, | 

So is the departure from! the Meridian, 3136 _ 8... 3-271 4 
To the difference of Lopgiuade'- :--;- i290 | 6, 34633" 

Thus it appeares thedifference of Longirades 1s almoſt 2 91 thi- 
nutes, which is'4 —_— Fi min. :andthis added'to- the Longicade 
upon the 5 of A/areh;. namely to: 46 deg. 52min, the Surnme 1s . 
51 deg: 42 > With, the Longitude pon the 8 of _ the _ 
might be done for the rs of Y{foþ;-2 2 1217; *:) 23) 1224 

And though'this 14ſt Role bethenerefs ro be ofecta 
Courſe is neare Eaft and Weſt , or your difference of ax re 
lierte : Fer it may alſobe uſed-at other times in tead ofthe rwo 
former, withour any:great Erronr, if you take the middle degiie 
| of Latitude A a th 

Thg 
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EIT peas» pon the 27 of Febryary, is 43 AGB; 15.5;min.. 


The [axirede ppar the.ſecond ot /{argh, iS 4$9B1. 00 RK 
dle Laude, or famenhat more, 5:46 des $0 MR, 


Say: ag As Sine complera. the Laticude £01.46 d.10 ok wm 1595 
To R adins, 


So the caſting. or departures @s the Meridian. 6 "Y I 137 2” 


"II 3x 


To the differenc&of Vopgir al ul Yao! Ld 
"\Wiich$almdftYro ry the \&tii/a5before; 


And thus you may inthe 12 thrand Lift C6ttans'df * yout Fake. 


fite ; and fo inthe rwo kit Colnmes Foy ſhall hayeth HbAznce. 
and principallſcope of yourRetLoning, namely y Fer 
and Longitudes, which: whietfoever'y Owe fire 10! Fed EE 


nall, ſer downe your Longitude. fo often as 'ySu thi) DP qui» 


Mireaors Chart orinthe Polar ſor br: by het 

with he art of Longirude and Lacitnde you may read! JooTe. 
an if Ky der downe the fumme of 'the. forefaid Haſl 
fimthe 14 of Febrnary; to the'rg of Xfarch:* Trp 

10 of March the Latitude ro be 49. deg. 54 Ln .and go L456 

Fehee of Longitide 54deg:57 min. Therefore i the Latirude of 

49 deg. 54 min. Idraw an occult Parallel, and reckerin ng From 

Sammers-[lands towards the Eaſt 54 deg's 5 min, I draw by 

Longirude ari cult Meridian, the interſe&tion of \thi an 

with the treſfaid Paralſelis the Traverſe pi ing,” 6r chyPdtnere- 

preſenting the place of the Ship, and the like is ro bc undertto 

of "any other. 

* This forme of keeping and expreſlit ing a Reckonin .is,as Tcons 
Give molt apt and agreeable / of al] others that” Thayefeencor 
ch 6ughr tipom').co all fort of Chares or Maps, and to jfie GIdb+'it 
ſelte; and ro " alf che kinds or wayes of Sayhng , that are' or =_ 
be uſed. Wee will heere adde ſome other Gy orrng WiRe 
may 1 ſometimes be of good and neceflar 4 uſe'i in - Inv - 


& 319 F$ i 
The Rithobe nd Difſereges of LiMends 0 : Ta fatby the 
TE Faria the diffarce im the Runbe} and the Departare | 
: from the Meridian thereto anſwerable,&c 
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in 2 or departurefrom the Meridian of any Riimbe'for 
diſtanci _ 


any diſtance runne upon it, we bave before-ſhewed, the like 0- 
peration is:intheſe Propoficions following, namely: 
2 The Kumbe and Diſtance in Latitude given: To find the 
dift ance in the Rumbe, and the Eafting or weſbing. 
. 3» The Diſtance and Difference in Latitude given : To find 
the departnre from the Meridian, and the Rumbe. 
4- The Difference in Latitude, and departxre fromthe Meri- 


an gives < To findthe Courſe and Diſtance. 


. The courſe and Departure from the Meridian given: To 


Yd. | 
find the difference of Latitnde and diſtance. 


6. The.Diftance and departare from the Meridian given: to 
find the Comrfe and difference of Latitnde,' 
Sa that with the firſt before-handled, -heere are fix Proppfici- 
.ons, and incvery of them two things required, -and fo they be- 
come Twelve. We will not ſtand co.give Examples of chem all, 


ue, onely.of thoſe which. are moRt uſefull, the reſt may by chem 


- , 


01 = pp pd 
; Andficit eo find the Eafting and Welting of any Reumbe for g- 
fy difference of Latirude. by ON 


o 


. Admit a Ship runne North-cafterly 66 deg. (that is, V E by E, 
Er almoſt halte a poinc aan; t:1l ſhe haye altered the Lati- 
cude 4o.win. how much is ſhe reed from the Meridian? - . 

| Irunne downe the Colume under 60 deg. t11-I find 42 Miles, 
or 42otenths, and againſt it-in the adjacentcolume, J find 728 
tenths, that is almoſt 73 Miles, which is the departure fromthe 


Meridian to.the Eattwards. | | Sz PS.. 
;Tf:yoo would alſo have the Diſtance upon the. Ruyvbe, it.is - 
right againſt theſe numbers in the colume of Di/taxces, being in 
this Example $4 miles. _ PAY et Rr ap OO 

2. Example. But admit ſhe runne North-eafterly 66 deg. till 
the alcer her Larirude x deg.32*. Whar is the Eafterly diſtance ? 

This'r:deg.' 32 win. is 92 Miles or 926 tenths... for which, if [ 
looke inthecolnme under 60deg.l findno mm .100' 500 866 
ber fo preat,, 'bue _ pumber there, is . $4 420 728 
$00z which ivbcrafted from g20, there remaines =——- 


p80 as > bp dents pi! | ws | 0350rs 
430}; therefore in chac- Colume under 6odegs, 384: 920, 7 * 


, by 


The Sea-mans. Prafiice. 129. 
J looke for theſe rewonumbers, namely 500-and 420, and a- 
gainſt theft in the adjacent colnme 1 find $66,.2nd againſt the 
ſecond 728,w ich 14er againlt them as above appeareth, and ſo 
adding chem, J find for chis-difference of Latitude, the departure 
from the Meridian tg be 159 x£{ Miles. 
* If further youdehie the Diſtance runne upon this Rumbe, yen - 
have it in the colyme of Diſtances, right againſt the ſame num- 
bers, as inche Example aboye appeareth, where being added it a« 
mount to 184 Miles... FAT To i Toa 


"The. Diſtance-and rot aped cr ne iven' + Tofndthe- 
1 0 Rembeandaecparture fromthe -Ateridias; Yai, 

" & Dmit a Ship.runne upon ſome Rumbe; berweene the North - 

Aid che Eaſt 84 miles, and then havealtered her Latitude - 
43 min. the queſtion is, upon what Rumbe. hacti ſhe runne, and : 
how many miles is ſhe tothe Eaſtward inLongitude?- |. . 

. I unnecroſle the Table roms the right hand, looking in. e-- 
very firſt co/ume. of Diltances for 84, ;till 1 find ar it 1n one: 
of the adjacent columes- 420, at the top of which colume over 

20, there is 60 deg.ſhewing the Rumbe to be North-Eafterly 60 - 
eg. alſo againſt 429 in che adjacent colume ] find 78g, which 
ſhewerh the Diſtance to che Eaſtwards to bs moſt 73 Miles. . 
. 2+, Example; Bur if the Diltance runne be-1 $84. miles, and the- 

Difterence.of Latitude 1 deg, 32 min. and there be required the - 
Rumbeand diſtance to the Eaftwards2? My Tre a 

Becauſe the colume of Diſtances extends but to x00 Miles, 
the diſtance here given is x84. miles, you. may take rh@. 
fe thereof, which.is.9a miles, and likewiſe the: halfe of: 

x deg. 32min, which is 46 miles, or 460 tenths; and then looke - 
as before where you find 460-againft-92;. for there in the top of 
the colume you ſhall find the Rumbe, which in this Example is 
60 deg. ſhewing that the Rumbe is from the North-Eaſterly 66 
deg. and in the adjacentcolume againſt 92 and 460, youſhal{ i 

pd 797, Which doubled ( becauſe it is for the halfe) is 1594, 
fhewing thar the departure from the Meridian to the Eaſtwards, 

18 159 ,* Miles. Theſe and thereſt way alſo be performed bp. 
the Doftrine of Plaine triangles, as we have former!y —_— 4 
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> oe 1 v8 002 V2 AR RgoN Siodt30! aff 
- tines tet: __ 


r expird oY UTE 
SLE Ve; ſigned tor 18 Woke ; arts owne more ur- 
re /aNe Uh occaſions call me. awa BEA ſeein þ ſn ne- 
YY Filry Nl Sationstorake notice of 


nd to thake a competent allowapte, forthem = 


| will 1briefly ſer hovke certain Probemes, ſuch as' 8 For wie {1 


thoys!| he _=_ , whereby. a man may the berter conceive and 

= e of - Df allowance; . the rather for that J know not any thar 
at lec It» 
_ ach angle It is tobe cotiteryal,thars Ship ororhet Vellelly 

Fi toy where there is 7 Cnrrent; hath a compound mo = 4 

-on Vectifn UE arm differenc Principles, mamely/of the chrrent arid 


Shi gay, 0 here arc, three” Motions ro Nee The keg 
4 Bee) bY "ad the chirtft6 ed of then; > 


iple motion 1s thac of the Chrrent, Bp ke movethahd s 
) Gmbhe ode? chings charare jn'it the ſame way: Theſecond 
'the"Stiip or Boar'as ir moyeth, by wind or oares, or is apt to 
bem oyed, iFinere Wee 66 baron: The third, FH edof 
rhe. 18 tbe yn 6\the Ship s tryCthrottoh.. T fee = hw 
Wy Cr oforton of rhe Clbrerk- The ſecond, the way" br fi 
motion'ofthe Ship : "The'third, her Cotnpontdor rrue way. be 
two. fimple motions being either of then. actordittg ro right 
Tynes anduniforme *(as fn the Problemes fol ono peta ole 


them be) The third alſo, which is compo ofed of 50A : 
Un : Far if erher the Ship oy 5 Arbtly Gre A 
Current, of dire&tly with e farie way, ot whe! erthe one 


fe the other ar Lohr Aly les oratoblique': yer ſtill _ 
Fas: onbeing dire and nhiforme, they bortr c ogecer beper 
io 1y ged pniforme motion; becanſe rhe ' otle'r Tiverl the | 
tlie” ,Fneand the ſame ptoportion in every Poinr And! 2CCOr- 
ging! to theſe gronnds weproccedin the Problems followihg, to 
forermaine the propnreions, of. eyery of. theſe Motions, anc dthe 
Ang'&5 hich they mike one with arocher. Wn 26-4 Tek 
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The ly eM-mans Praffice, = 

7. Admit'a Current runne Eaft 5 miles an honie, and that a $ hip 

. tnder ſaylernnne Weſt direfiHy againſt it 6 miles an hoxre in her 
ſimple motion ; What is her truc or compound Motion? 


From the Ships ſimple motion 6 miles, 
Subtra@ the Currenr— | 3 miles, - 
The remainer is the Ships true motion 3 miles. 


 Sothe Ships true way is to the Weſtwards z miles an houre, 


Logge : What wu the Ships compound motion, and which way ? 


From the Currenc being the greater '6 miles, 
Subtract che Ships'fimple motion 5 miles, 
There remaines-che Ships true motion, ; x mile, 

| Which -- x. Mile ſhewes'that che Ship by her compound moti- 


on falls a fierne, that is,moves to the Weftwards r mile anhoure. 
In the Experimental! praRtiſe of the two former Problemesr, ir 
may ſeeme that a Ship or Boat ſa ardered, hath alſo a motion to 
the righc hand or to the left, but this comes to paſſe, becauſe it.is 
hard, and in a mannet impoſſible ro ſterame a Tide or (freame ſo 
exactly, bur that the Ship will ſwarye (or Yawas they ſay) either 
eo the one fide or to the orher, : | 
Jo Admit a Current rune Eaſt 2 miles an hotre, and that the 
Ship alſo runne Eaſt > miles an ' Sat bythe Logge .: What 


the Ships true motion? 
To the Ships ſimple mocinn z miles, Adde the Current z miles, 
The ſumme is the Ships true motion 6 miles, 


So the Ships compound or true way is Eaſt 6 mi les an houre, 


4 1 cMdmit a Cierrent runhe Eaſt two miles an houre ,and the Ship 
Somth'6 miles an honre ; What is the Ships true motion, and 
which way ? whndh 2g 
In handling of any. Art, to ayoydcircumlocutien. there are 1s 
ſed rexmes or words of Art, ierving to experts briefly rhe things 
handled.” AND as this ſubje&t bath not beene formerly 
handled, not the Principles or Grounds theteof layd (ſofarre as 
J know) we will adde a few ſuch rermes as may ſeeme molt ne- 
ceſlary, expreſſing here what we meane by them, ; 
* $ cr 


— CR Ry_——e___ RI; ooo dre 


132 "The Sea- mans Praffice, 
Lecche lyne AB run from Artothe Southwards;- D-..- B 
and BD from B to the Eaftwards, and lec AB be + Ft 
in proportioenco B D,asGto 2,orgtor.. TS OR 

Then doth A B repreſent the lyne of the Ships; » At; c;.) 
-fmpie motion , BD the motion of the Current... 
and AD the compound motionofthe Ship. -. .. ... 

.  AndDAB isthe Angle contained beryeene the 
lyne of the Ships fimple motion, and the lyne of her 
compound or true motion; which. for brevitiesfake». . « 
we will henceforch call che Angle of Defleftion, (nb 

Allo ADB is the angle contained berweene the © © -: . - \\ 
lyne of the Ships compound motion, and the ſerr or HA | 
drifc of the Current which we willcall the Angle - bow oops A 

-Laftly, A B Dis the angle contained berweetethe [yne of the 
Ships ſimple morion, and the {ert 'of the Currenc,, which wee 


will call che Angle of Incidence. WEnrt 

Thes for the Rgmbe, the Proportion i thus : 
As the fimple motion AB 6 miles, co:,4r> 9.2219 
Is to the Cure | BD amiles, oa 
$018 Radius | es: 4 


To the tangent of DefleQion t DA Br8 deg. 16 min, | \ 954 a 
So the Rumbe npon which the Ship makes her way good is 


| South 18 deg. 26 min, Eaſterly ; that is, $5 Eaft, 4 deg. 4 min. 
0; Southerly, - Ru POT TVR 
'Þ | 3 For the Ships Erie way, or Componhd Y jow,. , War 
|| As the fine-of the defleRtion s 5 AB r8deg, 2 rp bag LANE 
| To the Current DB 2 mi ch, 0,301! 
SO Radius W7 .O, 31 


Herreng 5.5 AD: Ggth) vo Bores 
So the Ships compound motion-is 6 ;$% miles howely:; that | | 
Is 6x miles almoſt, Earn 41255. 


5: 4 Ship payler Weſt five dajer together by the Log 925 miler; 
but there ig a Current, all this while [71's to S Fi Hleb 
, A wadaate :T Hoon Faw bg bath [ayled,a! oper ? 

3 A0. '-Ufrenc. ictung''t 7 mile ah houwre, ſerts infivedayes 18 
Af 


| 

|| To therrue motion 
| 
| 
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. The Sea-mans Praftice, 133 
As the ſimple motion ' "AB 725 miles, 1 
Is che Conan BEE 2 DB 1% miles, : $f 
$o is-Radius © 98048 og TEE 
To the tangent of DefleAion, tDAB 1.3deg,57 min. 93950; 
S2200% __-_ RET: 
As fine Compl. the defletion, « 6D AB x3 deg.55 tnin. 00130 
fs ro the ſimple motion >: AB 725 min,' 22,8603 
So is Radius | | ran, 4% 
To the compound motion '- AD 747 2,8703. 
So the Ships crue way is, Welt Sontherly x 3 deg, 577.min, or 
Sonch-wefterly 76 deg. 03 min. 747 Miles. EP 
j d. 4 { 14 FE ., . ; 4 . ' 
6. A Ship (ayles Weſ® five dayes together by the Logpe 753+ 
miles, in 7 Cur ſvn ro the Southwards, and then | bs 
that bee hath altered his Latitnde 5 degrees ; 1 demand the mo» 
ion _ Carrent, the true Rumbe and true way of the Ship ? 
- This Queſtjondiffereth lictle fromthe former, for ſeeing the 
difference of Latitude is 3 deg. The motion of the Current is 190 
Miles : So there is given the Ships ſimple motion, and the mo- 
tion of the Current, ag before, &c. : 


”7, A Shipin6 houres ſayles from a certaine Cape or Head-land, 
South 20 miles bythe Logge, in a Cnrrent ſetting Eaſterly, and 
then obſerving the ſame Cape, hee finds that it beares NNW ; 
1 nan how faft that Current ſetts, and how farre hee hath 

Fo a Ship ſaylefrom A towards B, South.zo miles, but by 
meanes of the Current, The igdriven more Eaſtetly ; namely ro 

D,'from whence ſetting the Cape A,it ſs fonhd to beare NN W, 

And'ſeeing the Current ſerts'from B towards D Eaſterly ; there- 

fore the angle of RefleQion B D A is 6 Points, that is 67 deg. zo 

min. Here then. is demanded the diſtance AD, andthe dritt of 
.*. the Current jn that cime BD. "ey ALCT 
As the ſine of the angle of RefleRtion, 8 BDA 67d. gom- $0344 


To rhe fimple motion of the Ship A B, 40 miles, 114771 

So the fige ofthe angle of DefleRion 5 DAB; 22d. 30m. 9,5736 

To he moxion of Gurreve BD, | 12435 © 1109Py; 
B | RS :  -An 


w__— 
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. Ang further, : 


As the Sine of the atigle of RefleRtion 5 BDA,679.30m1:";051j 
To thediſtance.run by theLogge AB, 3omiles, 21,4772: 
So is Radius. VEL - 25 Fork {£5 


To the compound tyetion of the Ship: AD, 32,%% n,5115-. 
And cthus-we find that Current coſet 12,37; thariis,neatey 35. 
Miles in 6 houres, and che Diſtance cunnetobe 325 milesalmoſt; 
That the thing may be better conceived, wee will uſerwo or - 
three Examples more familiar and obvious-to every. mans expe=. 
rience:-yer erougded uponthe ſame Principles and Reaſons, 


$. Adwit that Tulis-ſtaires brare from Billingſpate-ftaires- S 1 
Southerly ; namtly South-weſterly 40 degrees, and be diflant 3g 
Poles : and ſuppoſe the Tiae of ebbe to runne there Eaſtwards 

- 2 1 wiles an howre, and that 4 paire of Oares, rowing 4 7; miles 
an honre, would goe ſtraight over from the: firſt to the ſecond : 

. how ſhall they row over, vamely upon what Degree or Point of 
the C, e, dow farre ſhall they row to get thither,” and in. 


what time ? -- 


bo. 


"Let A repreſent Billingſgate-ftaires, D Tulu-ftaires , AE the 
fimple motion of the Boate, E D the motien of the Current :- 
Then is A rhe angle of DeflcRion; E the angle of Incidenee; D - 
che angle of Refletion x 39 deg. or.59 degrees. . - Tp 


Az he imple motion of the'boare AE 4! miles, 9734679 - 


1s to the motion of the Tide . DE 2* miles, ; : 
So the line ot RefleRſon . Ds. 5odeg, * hae 
Tothe line of DefleQion-  A'823deg.zm. 9162897; 
Tins thea the Poſition from A to Þ. being a P> 
| ego 
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The See-mans Praflich. A3F” 
deg. end the angle of defleftion A, 2 4 deg. ©3 min. the poſition 
from A towards'E is $outh-welterly 6.3 deg, 03 min, thar, js, 
WS W,Souther!y. *Andfomuli thoſe Oares row to gee Rraight: 
"1. Se's Secondly. ſor the Diſtance AB = | 
..Brqw.the angle of RefleRion? D,'50 deg.” oo min... 
Subrra@the arigleofDefleRien ' XK; 23 deg: 63 min. © 
Ard there reſts the angle of Incidence E, 26 deg. 57 min. ,., 
As:thefine of Incidetice. © 5'E, 26 deg.57min. * 6,34370 


To the true Diftance AD, 89 Poles 1496309 
Soithe fine of Reflection= 5D, 5e deg. comin.  9:38425- 
To the fimple motion” © AE, 1354 poles... 223104 


Laſtly, for the Time, ſeeing 326 Poles make a Mile;; and they - 
row 4+ miles inan houre, itis 1440 Poles in an houre ; So the 
- Prcoporcion 1s, = 


As the beagle hourely motion” 1449 © 6,416 | 
To the ſimple motion before found * 19545; '  -2,1310' 
So is an houre in Minutes, namely- 60 Min. - 1;7781 
To the time required in.minutes. . gu Ch" "047 507» - 


3 


.. And ſo. long will they be rowing over. | 


« . But ſuppoſe they will Row harder, to gae aſtorter-entt'; namely” 
_ fo of on y wk. how faſt muſt Tama goe ſtraight —_— 
| a how farre, andin what tine ? 
| Then ſeeing the Poficionfrom A'toD, is Sourh«weſterly 46 
deg. ang S W by W, is:South- weſterly: 56 deg. 15 min. There- 
fore the angle of Deflectionat A-is 16 deg.'15 min; the angle of 
RefleRion D,as before; 50 deg.com. the avgie of Incidence E, 
is 33 deg. 45min... _ | 

sthe Gne of defleAtion _$A, :16deg.r5 min, 59211 

To the motion of the Tide DE, 24 miles. . 0439994 
So the fine of the angle of refletion D, 5o deg:colm. 9:38425- 
To the ſimple hourely motion of the boat AE, 6,1 0,835 30. - 


' And ſuch is the hourely motion of the Boate, namely 6; 
Miles inan houce.. | | 


='Y Second-.- 


| Og over. Spconaly i the Dij ma? 6; 


a35 The Sex- nan Prifiice. 


og 231 1,95 Jo 559% 9 iz þis 29D 
! g | I; br th L « Matrane.... bat ns 
| 
As thi fins thai Pr War dege45 Mit "25526 
Ts to the trne Diftan A D T Poles 1,90308 
So the fine of Reflection __ tg. colt 988415 
To the fimple merion- 'K E. 110+! poles :'1:; > 2204360. 


Thos ic Appears t they muſt row 110, !; Poles to Over, 
rdrys , for the Time. gu | 
The houcely motion before-found 6,522. reduced igto Poles, i is 


21 90 to = G . | 
Arthe ſimple hourely motion — +2196 | 6665956 
Isin proportion te anhoure or «* Go min. -.-... Iy77815 
Sos the-fimpleimotion before-found 110! | 2:-04260 


To:che Time required ' — . 3,5; min. 04031. 
And ſo long will they be rowing over. 


I0- But admit a Sculler rowing three miles an hopre, auld eroſſe 
» firaight over atithe ſame time, pen what Point muſt het. row, 
- -Angd how farre 18 get thither, and in what time will bee doe it ? ? 
; Firlt, for the Angle of Poſition. 
Asthe  honrely motion of the boace - A E 3 miles: __ 
To the fine of Refle&ion-+/> 11. *- Ds Sodeg. 9.88425 
$o is the hourely motion of the Rreame DE 2 x m. 0,39794 
Tothe fine ofdefleftion | =— A8$ 49d. go. 9.80507. 
Now ſeeing the Pohicion for Billinſgate to T wia-tiaires,name- 
ly from A to D, is by ſuppoſition to the Weſtwards of the South 
40:oc8- and che angle of DefleRion A'is here found tobe'35 d. 
40min. Therefore the poſkionfrom' A to F, ix from the 
tothe Wettwards 79.deg-40 min, which is Weſt and by cont 
andalmoſt x deg. Welterly, and ſo muſt that Sculler roi f 0g0e 


eo : 


' Efom the angle of R — Jodie ,00 , fn. 
 -SubrraRing che angleof DfleRion | Bs 39 d& Eg,40 MIN, n, 


There remaines the angle of Incidence _ E 10 —_ 20min. 
As the fine of Incidence © SE to deg. 20min. . 474624 
To the true Diſtance. - A D' 80 Poles: * 1,603a9 
So is the ſine of refleion s D 50deg.oo nin, BI? 884 25 


To the ſimple motion | AE 341 ,5 poles 253358, 


The Searmuns, Prathice, 47 

And thns it appeares, that thovgh the Diſtance of the two 

places bee but &o Poles, yer if according to the queſtion , hee 

row but after three Miles 2n heure, and the fireame err after 

2; Miles an houre, then he muſt row 341 ,5,Poles to goe firajght 
over. 


Laſtly, for the. Time;-. 

Three miles 1s 960 Poles, ſay then | 
As the fimp!e hourely motion 960. —HIG+ 
an - - 7:01773 
Fo the imple morion betore found © 341, © 253358 
So is an houre in Minutes, nameiy 60 min. \_'1,77815 
To the time required in miputes 21-455 I ,32946. 


- And thus ic appeares that. the;time requiſue ro row. aver, row- 
-ing 3 Milesan houre, is 21; {5 Minutes, whereas wee found be- 
fore, that rowing ther 4.71m:les an houre, thoptnlgh trove OVer 
ing, Minutes, which islicte more than a fourth pattrofrhe 
time. .; {or 0 Fg rep rig 91 191202 . V/ > 
- There might be other and chat great vatiety of. Queſtions of 
this nature propoſedand reſolved, many of good uſ7 in practiſe, 
which the Watermen by daily-experiegce: without her Rajes, 
arc able to gueſſeat iomething nearely, ſufficing for their occahi- 
ons : My intent in theſe A ro explicate the'Compound 
motion efa Ship,or other Veſſell ſayling or rowing where there 
is a Current ; which by ſach familiar Examples may {:cme more 
evident, J cannotipaſift uppn theta by reaſon of mineother p6- 
cafions, nor ſpend thatrtime inrhele herehandled , which ele) 
"ſhould haye dones whence if any defeR or miltake fhonls arite, 
.ifthe Reader be pleaſed to give me friendly notice of; it, J hail 
as thanktally accept it, and reforme it;; We propoſe next a que- 
ion at See, which let be this, * | | 
+34. 43 (4) 8 
IT. There is a Current at Sea ſetting Eaſt 12 miles in 24 hawres, 
# Ship /ajles inthe ſame from a certavne Port, Weſt South-weſt 
6 dajer, and then returning thence, aud ſajling N E by North 
: :3dajes , falls with the Part from whence. bee firſt departed , - 
+ : demand what his dead Reckonyrg was outwards. and, whas bac 
 #gaine, ard how farre'theſe two Parts were g ſunde”, and, upon 
whas Poing of the Compaſet : 
$: 


Þ Thes Sea Ci Palit 


As lerthe Current ſer from E cowards D, and let the Br Pore 


be A, the ſecond, and lerthe Courſe oneward bound be repre- 


ſented by A. E,:and the Courſe homewards by D A &c: :_/ 


'  Andforaimuch as DE is an Eaft and Weſt lyne, and/A 1 E Welt 


SW ; therefore the angle at E is 22 deg, zo min. and by the like 


 eafon, the angle at Dis 12.3 deg 45 min. or 56 deg.ry minutes, * 


.and che angle at A 33 deg. 45 mio. and OTony Tg of 
he Current for 9< ;is 208 Miles, | | _ 


Firſt thes Fn the dead Reckoning Ln : , x 


namely AE, 
As the ſine of che angle at AS,: 33 dey. 45 min.” | 425526 
To the lyne — DE; ne8miles.  : 1 2,03343 
$6 is the fine of the angle D's, 58deg.-x min. +: 9:91 offs 


Tothe lyne —— AE, 161,< , 2,208 33+ 
Thus AE his dead Reckoning ourwards, is r6r .C aCs FOR B 


Secondly, for AD. 


As the yne of heangi DAEs 23deg; 45 m. : 523526 
1s tothe lyne DE - 108 miles ©. ':2,03342 
oi he line of heangfe BA oy woos 20/004 9, 58284 
To the lyne  <—— D 74:5 tiles. 18715 52s 
Which 74. miles is fiis Jed Ree on ang homemand: 


Thirdly, 


| The Sea-mens Prothect, 43 
OE rindi rhe angle D AB, DEA, | 
3 The. efide AD is found 74 .* Miles, 
* The fide D'F for 3 dayes, Is 36 m1 chiles; 
+ The ſunime of both, is I _ G, 
Their differ encels - 
a " The! ThelanpeafteangceD AF A F DE A, <6 deg.15 tnin, 


fame is — 28 deg. 07 M.; 
RI / Proportion. 
hacks ſame ofthe lides. ' , 11014. + | 95793 
1s ro their difference | _ I. 1,5*433 
So is the Tangent of .. SY 2; deg. 07 W. 9472796 
To theravgentof -. — _1o deg. 32 Min, #,26932+ 
; Which added rogerher, make the argle DF A, 38 deg. 39 
-min. anda faaite;:. | 

And ſeeing che nimbe From Fro Dis Eaſt, and che angle DF A 
23 deg.39 min.anda halfe ; Rt hs the Rumbe fromFto A,is 
to the Nerthwards of the Faſt 3 deg Fa min.and a halfe, that is 
N E by Eaft almoſt halfe 2 poinc Nor: ty, which is the Rumbe 
from the ſeeobd Port tothe 'furft; 


Lefth, fer A F the — theſe two Porte. 


As the fine of the angle T, D-F A $;t 38 deg.39 39 30434 
To the dead Reckoning imerends AD 74.4 2-0 1,87r52 
<0 isthe fine of the angle 56 deg. 15min. g, n. 9.91985 
Tothe Diftavcs ' — T 99r5s miles 1,99571. 
Thus the true Diſtance of thoſe to Ports is 9g Miles and 
— Queſti f lik 

er ons of like nature might be pts ed, 
which-to-fim that well underſtanderh thele willfior Ap ror 
Theſe Principles a little en way farther with a fevy Ex- 
m—_ bee applyed in the diſcovery of ſome myſteries in 
Ty ine or. = Gutgel; bevy much endeayou- 
men in ſcyerg Enrope ; but theſe 

rot bath PAC ”; 
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340 Tibe, Sea-mans PratÞice, 
12. To find whett there j6 ECrrnent 4t: Seay alfoovhich way it 
Setts, aud how fait, 1 ip 
| Harx may be done by cortiparing che Reckoning ourwards, 
with the reckoning hamewaids , whereof wee wil give an 
Exampl2 or two. | ELIT * * 
Firſt admit a Ship fayle, from a certa'ne Port, by fga rc 
rall Rumbes or Diltances, till ſhee arrive at a ſecond, and thers 
find reckoning by Ceurſe and Diſtance}, that ſhe'is more 
Southerly than the Port from-which ſke departed,by 541 Miles, 
and more Weſterly by 14 5-miles : Buc by'lifs reckohih Hotne 
wards, when he arrives agarne art the firſt phce beflhd&hinfife 
to the Northwards of the ſeconJ 541 miles bei? /andro Ac 
Ealtwargs 305 miles.  Now-vppoſing hee werethreetdayes:ont- 
wards bourd, ] would know which way ithe Currentforrs;/and 
how faſt? Here becauſe the Eafterly diſtanceliontewardeis grea- 
renchen the Weltcrly diſtance, on;watdsz;.thecefore from, the 
Eaſterly diſtance 305 miles, tuxraRt the.Welterly diftance 145 
miles, the remainer being x 60 miles; is\the mozion of rhe Cur- 
rent to the Welftwards.,); nice - oh omni al ys, G0 
And chus 1t appeares that that Currem;fercsroghe Weltwards 
160 miles1n Eight dayes, that is 20 Miles a day, or 5 ofa mile 
every houre, TEENS b AN) A 
2. Example. Admit a Ship fayle from the Summer- lands, by 
ſeverall Rumbes and Diſtances, 15 ſhee arriveat Cape' Codd in 
New-Evgland. Namely(\fthm rhe Batt pirei ofthe Sruminrs- 
Jlands, (the Variation being allowed | Firſt N6##? #o'miles:aut 


then NN'W 156 mites, the ſecond day N by W-r80itil'ss; ehe 


- [Nor 2o mile -- 148ft [2720 16 0AÞ 10] Wb 2: 

{Nenh.N-W, 150-miles|28485 Giphar Ley acde nf ogg i aps 
4 North by W.ro8:mles; F _— | nn n- 35 ons | 
J Nowyb, 90 miles. {12V ©): IJ (11 EET WH 2.) [2202 5311F 7 
.: \Nerti-eat-88-miles: |= 25208 1g 0 1hnvoung;” 
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© The Sean Proflite,) Tr 
it Fay Noeth'45 miles! Wefoureii day N Baſt 88 miles; and 
aFHvcar Cipe Cord, FIR by 3REf Courts 2h Diſtanoed 

we may gather by rhe fore-going Tab'e, that CapRiGoad fhronld + 


* by this Reckoning be to the Northwards 487 mi:es : and tothe 


| Weltwards 30 miles, as herg PPRares:( 


«Now ſuppoſe the ſaylebacke againe from Cape Codd towards 

the Summer- //ands, the firtt day SS W, 150 miles; the ſecond 

bo miles z, the thud day. S by W, 1.39 mi'es ; the 

Af". eptoles, rheridbibat' 15 neg Bits 
ap2lheto the Eaſt parc of che Fummer- lands. 
re AQGQGHON SE 

ne # © 4 "1c? «OO fAOTK 5 (EE tick ainf | 


Soath' $7; 1 5ontites tl] 7 38 6 57 + 4 
Sonth'S W, 1 60pailesT33102 [i1ugln nf 61 3 
South by W, 1 30 miles ——| 127 5 , To 


South, 140 miles 
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| | | IIo © 
We wil PO” 
' Theſe Courſes and D:ſtances make as here appeareth, the Sym- 
mer-Ilands to beeco the Southwards of Cape Codd 5 5 4 Miles, 
and to the Welkwards 30 miles. | ES 
Therefore by this laſt Reckoning backe againe Cape Codd 
ſhon!d be co the Northwaeds of the Summer-l[lands 55.4 miles, 
and to the Ealtwards 34 miles, whereas by the former Recko- 
ning outwards, it was to the Northwards onely 487 Miles, and 
to-che Weſiwards 3o miles ; ſo that the Difference of thele two 
reckonings outward and backe againe, is 67 miles Northerly, 


6go Miles|"': [554 © 119 o 144 © 


and 64 mules Eafterly , which ſheweth that the Current inthat 


time, namely in g Dayes, bath ſett to the Northwards 67 miles, - 
and to.the Exfiwards 64 milcs; that is, North- eaft a little Nor-- 
therly:gz miles, as by the fore- going Tablo doth appeare , which - 
1$10x3 Miles eyery day, * 

£5 ho | * 2. RAI And: 
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And mar wer have bere dove by ho Twi, mi 
beers done {a5 the foregoing Problem) by the 
o ve 
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